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This  transformer  is  tunable  .  .  .  ideal  for 
signal  frequency  amplifiers. 


This  Varitron  supplies  fixed .  filament 
and  bias  voltages,  as  well  as  variable 
plate  voltage  all  in  one  unit. 


Transformers 


The  requirements  in  war  transformers  differ  considerably 
from  those  of  commercial  units.  The  UTC  engineering  staff 
has  pioneered  many  of  the  design  features  which  make 
possible  modem  war  transformers.  A  few  typical  designs 
ore  illustrated. 
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LONC  LlfE! 


Assurance  of  long  life  is  what  you  seek  in  a  capa¬ 
citor —  and  it's  an  asset  that  must  be  built  into  it 
by  the  maker. 

Tobe  Capacitors  are  built  to  last.  From  winding 
to  shipping,  each  step  is  under  rigid  inspection  to 
maintain  the  high  standard  set  by  twenty  year's 
experience — and  research  is  constant  to  raise  the 
standard  ever  higher. 

Below  is  shown  a  Tobe  RLO  Type  Capacitor.  It 
is  impregnated  and  filled  with  mineral  oil,  made 
with  watchful  care  and — like  all  Tobe  Capacitors 
—  rated  conservatively.  Let  us  know  about  your 
capacitor  problems. 


LONG  LIFI  ASSURED 


CNARACTERISTICS-TOIE  RLO  TYPE  CAPACITORS 
MINERAL  OIL  IMPREONATED-Mioeral  oU  611ed  •  RAnNOS:  .01 
to  2.0  mfd.,  600 V.D.C,  .01  to  1.0  mfd.,  1,000 V.D.C 
POWER  FACTOR:  At  1,000  cycles  — .002  to  .005  •  RESIS¬ 
TANCE:  8,000  megohms  per  microfarad  •  TEST  V0LTA6E: 
Twice  D.C.  working  voluge  rating  •  TERMINALS  TO  CASE 
TEST:  2,500  Volts  D.C  •  STANDARD  CAPACITY  TOLERANCE: 
plus  or  minus  20%  of  nominal 
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Attention  of  government  and  ra¬ 
dio  manufacturers  is  currently  cen¬ 
tered  on  two  problems.  First  is  the 
setting  up  of  a  program  for  produc¬ 
tion  of  sufficient  replacement  tubes 
to  maintain  radio  reception  in  the 
home,  urban  and  rural.  Second  is 
the  fear  of  some  manufacturers  that 
they  may  be  overtaken  by  a  slump  in 
military  orders  because  of  a  lag  be¬ 
tween  manufacture  of  radio  ap¬ 
paratus  and  the  equipment  in  which 
such  apparatus  is  installed.  There  is 
every  reason  to  believe  that  the  prob¬ 
lem  of  radio  for  the  home  is  on  the 
way  to  a  solution  and  there  is  equal 
reason  to  believe  that  the  concern  of 
manufacturers  as  to  future  govern¬ 
ment  orders  can  be  discounted  for 
the  present  at  least. 


WPB — Seven  manufacturers  have 
jut  into  production  the  revised  list 
if  radio  replacement  tubes  for  civil- 
Au  use.  A  highly  placed  official  of 
vVPB  states  that  all  of  these  manu- 
acturers  have  been  allocated  sub- 
tHQtial  quantities  of  material  for 
be  civilian  tube  program.  He  flatly 
nies  that  manufacturers  have  been 
andicapped  on  account  of  materials, 
e  cites  the  sale  of  almost  2,500,000 
j-ment  tubes  by  manufacturers 
n  January,  which  he  contends  would 
t  have  been  possible  if  critical  ma- 
rials  had  been  withheld. 

In  further  support  of  this  con- 
■Hfin,  Frank  H.  McIntosh,  Assis- 
nt  Director  of  the  Radio  Division 
f  WPB,  made  the  statement  that  a 
■ireful  survey  of  the  industry  indi¬ 
ted  that  radio  tube  production  for 
I  enient  purposes  is  almost  as 
5gh  as  in  normal  times.  “Maldistri- 
ution”  he  said,  “caused  by  the  inabil¬ 
ity  of  manufacturers  to  round  out 
ir  lines  and  low  production  of  cer- 
in  types  of  tubes  appears  to  be  re- 
-'ble  in  part  for  the  present 
mi  tage.  ”  McIntosh  urges  manu- 
■  tiirers  to  concentrate  civilian  pro- 
iclion  on  critical  tube  types,  even 
(lugh  the^  may  be  low  in  profit,  and 
exchange  tubes  among  themselves 
make  up  the  sets. 


A  tube-for-tube  order  at  retail 
level  is  now  in  the  works  at  WPB. 
The  old  tube  would  act  as  a  ration 
coupon.  In  all  probability  certificates 
would  be  issued  to  show  that  the  old 
tube  was  collected  when  the  new  one 
was  taken.  The  effect  of  the  order  as 
contemplated  would  make  it  unbusi¬ 
nesslike  to  hoard  tubes  since  they 
would  be  virtually  frozen. 

The  current  farm  radio  battery 
shortage  is  receiving  the  attention 
of  the  Consumers  Durable  Goods  Di¬ 
vision  of  WPB  which  promises  some 
relief  through  readjustment  and  re¬ 
scheduling  of  battery  production, 
depending  on  temporary  let-up  in 
other  battery  requirements.  It  is  esti¬ 
mated  that  battery-operated  radios 
on  farms  have  increased  in  numbers 
from  a  pre-war  2,200,000  to  a  present 
total  of  3,200,000.  Pre-war  produc¬ 
tion  of  radio  batteries  approximated 
4,500,000  sets  of  batteries,  sufficient 
to  supply  about  two  sets  of  batteries 
per  year  per  radio.  Even  return  to 
production  on  a  pre-war  scale — ut¬ 
terly  impossible  at  present — would 
not  meet  this  year’s  battery  demand 
on  the  basis  of  two-battery-sets-per- 
radio  annually.  As  one  step  to  im¬ 
prove  the  situation,  which  is  serious. 
Order  L-71  has  prohibited  the  produc¬ 
tion  of  batteries  for  portable  radios. 

In  dismissing  the  concern  of  manu¬ 
facturers  as  to  the  amount  of  future 
orders  for  the  military,  WPB  takes 
the  position  that  whatever  lag  there 
has  been  is  purely  temporary, 
largely  due  to  faulty  scheduling  and 
delays  in  placing  orders.  Producers 
are  urged  to  run  off  their  backlogs 
as  rapidly  as  possible  with  every  as¬ 
surance  from  WPB  that  military  or¬ 
ders  will  come  in  reasonably  soon. 

If  the  case  of  Western  Electric  is 
typical,  there  is  little  in  the  picture 
to  indicate  that  a  shut-down  or  par¬ 
tial  shut-down  is  imminent.  This 
company’s  recent  report  shows  direct 
and  indirect  sales  of  $290,934,000  to 
the  government  in  1942  with  the 
proportion  of  sales  to  government 
rising  steadily  and  accounting  for 
82  percent  of  the  total  in  December. 


However,  the  end  of  the  year  found 
$936,142,000  of  unfilled  government 
orders  on  the  company’s  books. 

FCC — Post-war  development  of 
an  all-purpose  receiver  capable  of 
handling  FM,  color  television  and 
facsimile  is  anticipated  by  Commis¬ 
sioner  Fly.  With  such  a  receiver,  a 
person  would  listen  for  a  while  to 
FM  broadcasts,  switch  to  television 
at  appropriate  hours,  and  from  time 
to  time  tear  off  the  news  reports. 

“I  look  for  one  very  thorough-going 
and  efficient  form  of  broadcasting’’, 
says  Chairman  Fly.  “It  will  be  a 
chain  operation  carried  by  radio 
relay — these  relay  problems  are 
pretty  well  licked  now.  It  would 
naturally  be  chain  operation  be¬ 
cause  of  the  difficulties  and  high 
costs  involved  in  programming  tele¬ 
vision  in  the  various  smaller  sta¬ 
tions.  This  business  of  having  tele¬ 
vision  broadcasting,  standard 
broadcasting,  FM,  facsimile,  and  sep¬ 
arate  receivers  and  separate  serv¬ 
ices — that  represents  the  horse-and 
buggy  days  of  radio  and  will  be  all 
washed  out.” 

ERSA — Laboratories  working  on 
radio  problems  for  the  army  or  navy 
will  be  able  to  get  from  a  central 
source  of  supply  the  critical  elec¬ 
tronic  components  not  quickly 
available  in  commercial  channels 
through  the  Electronic  Research 
Supply  Agency  formed  by  the  De¬ 
fense  Supplies  Corp.,  at  the  request 
of  the  Armed  services,  the  OSRD, 
and  WPB  to  supply  research  men 
with  the  electronic  components  vital 
to  their  work. 

This  new  Agency  will  make  it  un¬ 
necessary  for  the  laboratories  to 
build  up  their  own  complete  stock¬ 
piles  of  components.  WPB  officials 
pointed  out  that  laboratory  stock¬ 
piles  often  are  made  up  of  compon¬ 
ents  which  do  not  meet  standards 
preferred  by  the  army  and  navy. 
The  agency  will  be  able  to  direct 
laboratory  purchases  to  the  pre¬ 
ferred  types.  Operating  without 
profit,  the  agency  is  managed  by  an 
executive  committee  on  which  the 
army,  the  navy,  and  other  govern¬ 
ment  agencies  are  represented.  Its 
offices  and  stockrooms  will  be  lo¬ 
cated  in  New  York  City.  Labora¬ 
tories  will,  of  course,  not  be  com¬ 
pelled  to  place  their  purchase  or¬ 
ders  with  or  through  ERSA — G.T.M. 


EtiiTRONICS  — May  1943 


69 


ELECTRICAL  CONTACTS  AND  CONTACT 
ASSEMBLIES  . . .  NON  FERROUS  ALLOYS 
POWDERED  METAL  ALLOYS 
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Not  All  Bug  Hunters 
Are  Biologists 


There  was,  for  example,  the  case  of  an  unusually  designed 
aircraft  relay,  used  in  propeller  control  mechanism.  The  relay 
used  contacts  which  butted  together,  rotating  against  each 
other  during  operation.  Ordinary  facing  materials  ground  off 
fine  particles  which  shortly  formed  an  insulating  layer  to 
make  the  contacts  inoperative. 


It  was  up  to  Mallory  to  find  an  answer .  . .  and  quickly. 
Actual  conditions  of  operation  were  set  up;  one  material 
after  another  tested,  new  alloys  originated.  Mallory  experi¬ 
ence  and  ^'know  how”  speeded  the  solution  to  a  prompt  con¬ 
clusion  with  a  complete  contact  assembly.  A  new  material 
was  developed,  a  suitable  backing  evolved  and  shortly  the 
contact  relays  functioned  perfectly.  Another  cog  in  War  Pro¬ 
duction  mechanism  was  in  good  working  order.  It  sounds 
very  simple  and  matter  of  fact. 

But  what  made  the  result  seem  so  simple  was  the  applied 
technique  of  many  years  of  research  and  experiment.  Mallory 
engineers  have  pioneered  so  long  in  the  contact  field  that  their 
knowledge  brings  prompt  results  as  a  matter  of  course. 


A  good  many  of  them  are  engineers — and  the  bugs  they 
hunt  are  performance  flaws  in  vital  production.  Mallory  con¬ 
tact  engineers  have  been  making  some  nice  records  in  quickly 
'^getting  the  bugs”  out  of  tricky  contact  problems. 


While  the  design  is 
still  in  blueprint  form 


CONSULT  MALLORY 

for  Contacts  and 
Contact  Assemblies 


Nowadays,  when  a  contact  or  complete  con¬ 
tact  assembly  problem  arises,  it  is  only  nat¬ 
ural  to  call  in  Mallory.  Their  services  are  at 
your  disposal. 


P.  R.  MALLORY  &  CO.,  Inc. 

INDIANAPOLIS  INDIANA 

Cobh  Addnu—PBMAllO 
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►PATENTS  .  .  .  The  fact  that  Thurman  Arnold  is 
now  a  judge  in  the  U.  S.  Circuit  Court  of  Appeals 
and  no  longer  head  of  the  Justice  Department's 
Anti-trust  Division  should  not  lull  to  sleep  those 
whose  fears  of  patent  oflSce  reform  were  so  prev¬ 
alent  not  long  ago.  Bills  to  revamp  the  patent 
system  are  always  before  Congress.  They  make 
good  platforms  for  those  who  wish  to  air  their 
views. 

Judge  Arnold  appeared  recently  before  the  sub¬ 
committee  on  technological  mobilization  of  the  Sen¬ 
ate  Military  Affairs  Committee.  He  charged,  once 
again,  that  domestic  and  international  cartels  con¬ 
trolled  research  and  invention,  causing  wartime 
'hortages  in  a  number  of  critical  materials.  He 
reiterated  what  he  has  so  often  said,  namely  that 
the  only  way  to  free  the  nation’s  economy  is  to 
"break  up  the  patent  pools”.  He  endorsed  the  bill 
"ponsored  by  Senator  Harley  M.  Kilgore  (D.  West 
Va.)  for  the  establishment  of  an  office  of  technolog- 
i  al  mobilization,  stating  that  this  bill  is  designed 

I  break  the  corner  on  research  and  experimentation 
row  enjoyed  by  private  groups. 

While  saying  that  he  did  not  want  to  discourage 
private  research.  Judge  Arnold  added,  “Only  the 
government  can  provide  opportunity  for  the  in¬ 
i' enters  and  technicians  who  do  not  choose  to  work 
exclusively  for  the  benefit  of  a  private  group  neces- 
'  trih  trying  to  get  control  of  the  market  if  it  can.” 
The  bill  would  give  the  government  authority  and 
funds  to  promote  such  research.  When  asked  by 
F  nator  Kilgore,  chairman  of  this  sub-committee, 
for  suggestions  for  the  bill,  he  replied  that  it  should 
I'C  so  drafted  that  “blitzkrieg”  nuisance  suits  would 
not  be  permitted  against  inventors. 

Furthermore,  the  virtual  abolition  of  the  National 
Resources  Planning  Board  by  Congressional  refusal 

funds  attracted  more  attention  than  the  proposals 
Bf  the  Board.  Thus  many  people  have  probably  over- 
■ook.  i  the  fact  that  revamping  of  the  patent  laws 
If  ith  compulsory  licensing  and  also  a  hint  for  con- 
B'  fi  t.ation  acquisition  of  suppressed  patents  by  the 
l|"vernment  were  among  the  hundreds  of  sugges¬ 


TALK 


tions  for  post-war  planning  on  a  gigantic  scale  set 
forth  by  this  body. 

A  great  deal  of  attention,  however,  will  be  given 
to  the  findings  of  the  National  Patent  Planning  Com¬ 
mission  whose  report  is  almost  completed  and  will' 
probably  be  sent  to  President  Roosevelt  within  a 
month.  The  Commission  is  made  up  of  Charles  Ket¬ 
tering,  chairman,  Commisioner  Conway  P.  Coe, 
Executive  Secretary,  Owen  D.  Young,  Francis  Gaines, 
Chester  Davis  (now  Food  Administrator)  and  Ed¬ 
ward  Grady. 

Present  thinking  in  Washington  indicates  that  any 
extensive  overhauling  of  the  patent  system  will  not 
take  place  this  year. 

►ESSENTIAL  SOUND  .  .  .  Certain  difficulties  be¬ 
tween  one  large  maker  of  inter-communicating 
equipment  and  a  government  agency  recently  re¬ 
sulted  in  shutdown  of  the  plant  for  an  indefinite 
period.  There  may  or  may  not  have  been  justifica¬ 
tion  for  this  drastic  action  but  there  appeared  to 
be  none  for  shutting  down  another  factory  in  the 
same  field  for  a  week  as  a  precautionary  measure 
while  the  first  case  was  under  examination.  Nor  is 
there  now  any  reason  for  eyeing  the  activities  of 
all  manufacturers  in  the  sound  business  with  thinly 
veiled  suspicion  just  because  one  of  their  number 
allegedly  did  some  finagling. 

Rapid,  step-saving  communications  between  de¬ 
partments,  bolstering  of  worker  morale  and  the 
protection  against  sabotage  inherent  in  many  in¬ 
stallations  represent  truly  essential  functions  of 
inter-communicating  apparatus  in  industrial  plants 
— not  to  mention  the  essential  sound  applications  to 
the  military.  What  is  needed  is  more  sound  equip¬ 
ment;  not  less. 

►DISEASE  .  .  .  There  may  be  nothing  but  coinci¬ 
dence  in  this,  but  it  looks  like  a  sign  of  occupational 
disease  to  us.  Sound-effects  man  giving  a  talk  before 
Radio  Club  of  America  audience  on  many  phases  of 
his  job,  wound  up  his  talk  within  15  seconds  of  the 
hour  allotted  to  him.  without  ever  looking  at  a  time 
piece. 


s! 


1 


Post-War 
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Future  development  of  the  commercial  market  must  be  a  secondary  concern  today  but  a 
little  thinking  about  tomorrow  in  whatever  time  the  military  production  program  affords 
is  good  business.  Reported  here  are  some  of  the  things  manufacturers  are  discussing 
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NO  ONE  KNOWS  when  the  war 
will  end  and  few  have  the  te¬ 
merity  to  bet  that  it  will  be  soon. 
Homefront  minds  and  muscles  are 
therefore  concentrated  upon  the 
problem  of  winning  it,  almost  but 
not  quite  to  the  exclusion  of  every¬ 
thing  else.  Congress  itself  is  begin¬ 
ning  to  think  about  post-war  plan¬ 
ning  and  so  also  is  industry.  Men 
have  learned  to  keep  an  eye  on  the 
future  no  matter  what  the  exigencies 
of  the  moment  and  not  even  an  all- 
out  fight  can  completely  break  the 
habit 

Government-sponsored  groups  such 
as  the  Department  of  Commerce 
Committee  for  Economic  Develop¬ 
ment  and  the  National  Resources 
Planning  Board,  general  industry 
organizations  like  the  National 
Planning  Association  and  bodies  such 
as  the  Radio  Manufacturers  Asso¬ 
ciation  and  the  Sales  Managers  Club, 
within  the  electronics  field  itself,  are 
concerning  themselves  with  broad 
economic  questions.  These  include 
maintenance  of  full  employment, 
utilization  of  expanded  plant  capac¬ 
ity  and  the  relationship  between 
Washington  and  industry  after  the 
war  ends. 

Individual  manufacturers,  leaving 
such  questions  to  organized  govern¬ 
ment  and  industry  groups,  are  nev¬ 
ertheless  thinking  about  more  spe¬ 
cific  post-war  planning  problems  and 
some  of  their  current  thoughts  are 
worth  reporting. 

Design  Manpower 

Business  available  immediately 
after  the  war  depends  to  a  consider¬ 
able  extent  upon  what  product  im¬ 
provements  and  new  devices  the  in¬ 
dustry  has  ready  for  sale.  Develop¬ 
ment  of  equipment  with  which  to 


initially  whet  the  consumer  appetite 
hinges  heavily  upon  the  availability 
of  engineering  manpower  right  now 
— and  it  is  common  knowledge  that 
technical  personnel  in  electronic 
equipment  plants  is  just  about  down 
to  bed-rock.  Even  where  design  spe¬ 
cialists  have  not  yet  been  lost  to  the 
services,  almost  without  exception  it 
has  been  necessary  to  shift  them  to 
production. 

There  are,  it  appears,  two  major 
reasons  for  this  wholesale  change¬ 
over.  The  first,  obviously,  is  contin¬ 
ued  pressure  from  the  Army  and 
Navy  for  more  equipment  urgently 
needed  on  the  fighting  fronts.  The 
second,  not  quite  so  apparent,  is  the 
transfer  of  remaining  engineers  by 
manufacturers  who  are  becoming 
increasingly  aware  of  the  fact  that 
Draft  Boards  exhibit  little  patience 
with  requests  for  deferment  unless 
men  are  directly  employed  in  the 
production  of  military  gear.  It  has 
occasionally  even  been  considered 
desirable  to  switch  to  production 
those  engaged  in  military  equipment 
development,  the  adjective  “produc¬ 
tion”  apparently  cutting  more  ice 
when  appearing  in  close  juxtaposi¬ 
tion  to  the  noun  “engineer”  than 
does  the  word  “design.” 

Fortunate  indeed  are  those  manu¬ 
facturers  who  had  improved  models, 
or  completely  new  products,  ready  or 
nearly  ready  for  introduction  when 
the  outbreak  of  hostilities  pinched 
off  the  commercial  market.  By  tak¬ 
ing  such  things  off  the  shelf  and 
giving  them  the  little  attention 
needed  to  polish  them  up,  these 
plants  can  be  ready  to  go  shortly 
after  the  Axis  throws  in  the  towel. 
Even  a  casual  survey  reveals,-  how¬ 
ever,  that  factories  in  this  delight¬ 
ful  position  are  not  numerous. 

Government  funds  are  still  financ¬ 


ing  research  that  might  otherwise 
have  dawdled  for  years  and  are  sim¬ 
ultaneously  providing  manufactur¬ 
ing  facilities  at  a  far  faster  rate 
than  would  have  been  possible  in 
peacetime.  So,  in  spite  of  the  short¬ 
age  of  engineering  manpower,  there 
will  undoubtedly  be  improved  elec¬ 
tronic  products  and  a  few  brand- 
new  devices  emanating  directly  from 
wartime  research  on  the  market 
soon  after  the  last  shot  is  fired. 
These,  plus  hold-overs  from  the  pre¬ 
war  period,  assure  the  industry  of  a 
post-war  head  start.  It  is  unlikely, 
however,  that  anything  like  peak  de¬ 
velopment  of  the  market  will  occur 
until  the  more  distant  future. 


Predact  D«velepm«at 


Conservative  manufacturers  are 
already  pointing  out  the  following 
factors:  Many  of  the  bright  new 
uses  for  tubes  in  military  gear  may 
have  no  immediate  practical  commer¬ 
cial  application.  Some  of  those  that 
do  look  useful  may  be  kept  under 
War  Department  wraps  long  after 
the  shindig  ends.  Releasable  ideas 
which  have  peacetime  volume  pos¬ 
sibilities  may  take  considerable  time 
to  modify  for  commercial  use.  In 
any  case,  whether  post-war  new 
product  designs  are  controlled  by 
Washington  or  by  the  industry  it¬ 
self,  quite  a  few  calendar  pages  may 
be  flipped  over  before  factories  can 
whip  these  ideas  into  salable  form, 
obtain  materials  necessary  for  their 
construction,  convert  plant  machin¬ 
ery  for  their  production  and,  finally, 
arrange  suitable  channels  of  distri¬ 
bution.  Therefore,  many  think  it  un¬ 
wise  and  unnecessary  to  promise  the 
consumer  too  much,  too  soon.  The 
future  of  electronics,  they  say,  is 
sufficiently  impressive  without 
“whoopla.” 
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R  Planning  Problems 


Manufacturers  of  equipment  des- 
tined  for  use  by  the  general  public 
are  becoming  aware  of  the  possibil- 
^  ity  that  the  promise  of  radically  dif- 
rds  ferent  merchandise,  along  with  the 
•  implication  that  it  will  be  available 
^*^0  immediately  after  the  war,  could  be 

_  very  easily  overdone.  There  will  be 

important  extensions  of  audio  and 
video  entertainment  services  and 
some  purely  utilitarian  applications 
wise  of  tubes  but  most  of  these  will  not 
sim-  be  completely  new'  to  people  w'hose 
:tur-  memories  readily  hark  back  to  the 
rate  period  immediately  preceding  the 
e  in  war.  And  all  of  them  will  take  time 
liort-  to  spread.  Meanwhile,  manufac- 
;here  turers  will  probably  sell  interim 
elec-  equipment  embodying  flashy  fea- 
'and-  tures  whose  virtues  are  more  ap- 
from  parent  than  real.  Improved  export 
arket  models  may  be  the  major  exception, 
fired.  Less  need  for  soft-pedaling  is  seen 
pre-  by  the  average  electronic  equipment 
of  a  manufacturer  serving  business 
ikely,  rather  than  the  general  public.  In 
ik  de-  the  communications  field,  for  exam- 
occur  pie.  much  fixed  station  and  more 
portable  gear  developed  for  the  mili¬ 
tary  services  can  be  quickly  altered 
to  meet  post-war  needs  of  the  com- 
i  are  mercial  market, 
owing  Most  makers  of  electronic  indus- 
;  new  trial  controls  will  continue  unabashed 
f  may  to  use  visionary  promotion,  perhaps 
nmer-  in  more  moderate  doses.  There  are, 
e  that  on  the  one  hand,  innumerable  poten- 
under  tial  users  who  need  problems  solved 
after  and  don’t  know’  that  tubes  can  solve 
ideas  them  and,  on  the  other  hand,  many 
i  pos-  electronic  engineers  who  know’  pre- 
e  time  ciselv  what  tubes  can  do  but  don’t 
le.  In  know  exactly  what  problems  industry 
■  new  wants  solved.  Without  continued 
ed  by  seanhing  for  new  applications  on 
try  it-  the  part  of  the  latter  group  it  might 
!s  may  be  a  case  of  “never  the  twain  shall 
es  can  meet”  Complicating  somewhat  the 
form,  post-war  program  for  this  group  of 
r  their  manufacturers  is  the  growing  real- 
lachin-  ization  that  the  search  for  new  appli- 
finally,  rations  should  henceforward  be  con- 
distri-  ducted  without  implying  that  a  pho- 
:  it  un-  totube  nailed  to  a  barn  door  will 
ise  the  feed,  currycomb  and  bed  down  the 
1.  The  ivestMck.  Without  occasional  frank 
say,  is  admissions  by  the  chief  proponents 
without  3f  electronics  that  there  are  some 
;  dx  which  tubes  cannot  do  at  all. 


and  other  jobs  that  are  impractical, 
the  cost  of  developing  the  industrial 
market  from  here  in  could  easily 
be  excessive.  Further  complicating 
the  otherwise  extremely  rosy  picture 
is  the  possibility  that  manufacturers 
may  have  to  carry  on  a  more  or  less 
perpetual  search  for  specific  control 
applications  w’hose  similarity  per¬ 
mits  volume  production  of  elusive 
“package’’  items. 

Parts  manufacturers  serving  as¬ 
semblers  of  both  communications  and 
industrial  control  apparatus  appear 
to  have  the  best  reason  for  pulling 
out  the  stops  and  playing  an  exciting 
song  about  their  post-war  products. 
While  some  components  developed 
for  military  use  have  no  obvious 
commercial  application,  most  of  them 
are  directly  adaptable  to  peacetime 
jobs  and  will  be  available  on  the  open 
market  to  people  w’ho  are  willing  to 
pay  a  little  more  for  substantial  per¬ 
formance  improvements.  In  many 
instances  amortization  of  design  and 
production  machinery  costs  during 
the  w’ar  should  make  improved  parts 
available  without  increase  in  price. 

New  Competition 

There  is  every  reason  to  believe, 
manufacturers  think,  that  expansion 
of  the  market  for  electronic  gear 
after  the  w’ar  will  be  substantial  and 
one  of  the  major  factors  in  the  re¬ 
covery  of  the  nation.  First,  there 
will  be  much  accumulated  replace¬ 
ment  business.  Second,  factories 
should  be  kept  busy  turning  out  ap¬ 
paratus  with  which  to  develop  fields 
that  started  to  blossom  and  then 
were  frozen  for  the  duration.  Third, 
there  will  be  the  slower  but  less  com¬ 
petitive  job  of  pioneering  entirely 
new  ideas.  All  of  these  objectives 
should  be  made  easier  to  attain  by 
the  fact  that  the  efficacy  of  electronic 
equipment  is  now  being  dramatized 
by  military  applications.  Thousands 
of  men  trained  in  the  art  by  the 
armed  forces  will  return  with  a  more 
practical  appreciation  of  how  tubes 
can  serve  them  in  their  work  as  well 
as  in  their  homes.  Then  too,  facto¬ 
ries  virtually  forced  to  give  tubes  and 
other  sensitive  control  devices  a  trial 
during  the  present  emergency  in 


order  to  speed  up  output  while  at  the 
same  time  conserving  manpower  and 
materials,  are  becoming  accustomed 
to  using  electronic  equipment. 

Expansion  of  the  market,  many 
executives  think,  will  be  particularly 
important  in  the  initial  post-war 
period  to  compensate  for  increased 
{Continued  on  page  136) 


QUESTIONS 

to  Conjnie  With 

HOW  MANY  electronic  mUi- 
tory  developments  ore  appli¬ 
cable  to  the  commercial  mar¬ 
ket? 

HOW  MUCH  of  this  new  gear 
will  be  kept  imder  wraps  in¬ 
definitely  by  the  Army  and 
Navy? 

★  ★  ★ 

HOW  DIFFERENT  ore  broad¬ 
cast  receivers  likely  to  be 
when  the  shooting  stops? 

HOW  FAST  will  conunerciol 
application  of  UHF,  VHF,  FM 
and  Television  equipment  ex¬ 
pand? 

★  ★  ★ 

HOW  MANY  of  the  proposed 
industrial  uses  for  electronics 
will  prove  practical? 

HOW  MANY  hand-tailored 
control  applications  hove  vol¬ 
ume  “package"  possibilities? 

★  ★  ★ 

HOW  MUCH  wUl  the  commer¬ 
cial  market  pay  for  parts  with 
improved  characteristics? 

HOW  MUCH  expemsion  of  de¬ 
mand  will  there  be  to  com¬ 
pensate  for  new  component 
competition? 

★  ★  ★ 

HOW  MUCH  time  will  it  take 
the  industry  to  convert  from 
wartime  to  peacetime  produc¬ 
tion? 
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central  California  brought  its  first  granted  by  the  FCC  in  Sept.  1941, 
reward  in  the  form  of  a  construe-  for  5-kw  full-time  operation  with  a 
tion  permit  for  1  kw  on  890  kc.  directional  antenna  system,  and  con- 

Permission  for  full-time  operation  struction  of  the  new  transmitter 
was  predicated  on  use  of  a  directional  building  was  started  immediately  on 
antenna  system,  but  the  original  5-  the  new  17-acre  site, 
acre  tract  was  not  large  enough  for  Then  came  Pearl  Harbor  and  the 
this  purpose.  No  adjoining  land  was  resulting  skyrocketing  of  orders  for 
available,  so  a  17-acre  tract  a  quar-  military  radio  equipment.  The  man- 
ter-mile  down  the  road  was  pur-  ufacturers  with  whom  orders  for  the 
chased  and  the  new  transmitter  transmitting  equipment  had  been 
erected  there.  Offices  and  studios  placed  were  contacted,  as  also  were 
remained  at  the  old  site.  For  a  few  manufacturers  of  individual  parts, 
months  after  the  new  transmitter  It  quickly  became  apparent  that  a 
went  on  the  air,  everything  was  fine,  much  better  chance  of  completing 
but  this  was  not  to  last.  Granting  the  project  would  be  had  by  build- 
of  more  power  by  the  FCC  to  an-  ing  rather  than  buying  the  equip- 
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By  BERT  WILLIAMSON 

Chief  Engineer,  Station  KTKC 
Viealia,  California 
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New  transmitter  building,  with  the  27S-ioot 
east  tower  in  the  background.  Three  large 


The  story  of  how  KTKC  bullt 
its  own  transmitter  dates  back 
to  July,  1937,  when  the  station 
started  broadcasting  with  250  watts 
of  power,  daytime  only,  from  a 
single  building  containing  transmit¬ 
ter,  studios  and  offices.  A  consistent 
policy  of  providing  new  and  useful 


glass  block  windows  in  the  control  room 
provide  ample  light  for  daytime  operation 


age  of  KTKC  and  started  a  search 
for  a  new  frequency. 

Ratification  of  the  Havana  treaty 
opened  up  940  kc  to  U.  S.  stations 
provided  protection  was  given  to 
stations  in  Mexico  City  and  Ontario. 
KTKC  immediately  applied  for  this 
frequency  and  for  an  increase  in 

wv/\TTTAge  A  ei4'«eii  mwoo 


ing  lay  in  finding  the  required  com 
ponent  parts  on  dealer  shelves.  A 
whirlwind  trip  through  the  eastern 
manufacturing  centers,  bu3ring 
everything  available  which  could  be 
used  or  adapted,  finished  up  with 
nearly  every  required  part  either  on 
its  way  to  Visalia  or  with  a  definite 
delivery  date  assured.  Most  of  these 
were  standard  items  carried  by 
wholesale  houses  or  stocked  by  man 
ufacturers.  A  great  many  of  the 
purchased  parts  were  those  carried 
by  dealers  for  construction  of  high 
quality  amateur  transmitters. 

TraHsmitfer  CircHits 

From  this  collection  of  parts,  a 
5-kw  transmitter  had  to  be  built. 
Circuits  had  to  be  designed  for  what 
was  available,  with  no  special  parts 
which  would  be  difficult  if  not  im 
possible  to  obtain.  Simplicity  was 

thp  kpvnnt.p  in  nil  cirpiiif  dpj^iirn 


otner  station  on  the  same  frequency  ment. 

seriously  curtailed  the  night  cover-  The  only  hope  of  success  in  build- 


trol  console  designed  especially  for  KTKC 
requirements 
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Builds  a  5-kw  Transmitter 
IN  WAR-TIME 


When  war  shortages  endangered  completion  of  their  long-sought  new  transmitter,  KTKC 
engineers  made  a  whirlwind  shopping  trip  through  the  East  for  necessary  parts,  then  huilt 
the  entire  5-kw  transmitter  themselves  in  105  days.  Many  amateur  radio  parts  were  used 


itl  of 
I  hinge 


Master  control  console  in  transmitter  room,  using  many  unique  switching  circuits  designed  and  built  by  KTKC  engineers 


more  complicated  the  equipment  was 
made,  the  more  chance  there  would 
be  for  trouble.  A  further  complica¬ 
tion  was  the  fact  that  provisions 
had  to  be  made  to  insure  continued 
operation  under  the  extremely  high 
u  mperatures  encountered  during  the 
summer  months. 

Fortunately,  it  was  found  pos¬ 
sible  to  secure  a  complete  Collins 
40-E  oscillator  unit  on  a  standard 
|iel;iy  rack  panel.  By  following  this 
''ith  a  buffer  stage  using  two  813’s 
'1  parallel,  the  number  of  r-f  driver 
'  was  reduced  by  at  least  one. 
ihe  Collins  unit  is  fully  capable  of 


driving  the  813  buffer  stage,  since 
these  beam  power  amplifier  tubes  re¬ 
quire  .  almost  negligible  driving 
power.  A  single  892R  in  the  plate- 
modulated  power  amplifier  stage 
completed  the  r-f  tube  line-up,  de¬ 
livering  the  required  5  kw  of  power 
to  the  transmission  line.  The  cir¬ 
cuit  arrangement  is  shown  in  Fig.  1. 

The  automatic  equipment  in¬ 
cluded  in  many  5-kw  transmitters  to 
reduce  power  to  1  kw  was  omitted 
in  the  interests  of  simplicity,  and 
also  because  the  old  1-kw  transmit¬ 
ter  would  be  available  intact  as  an 
auxiliary  unit  as  soon  as  the  5-kw 


job  went  on  the  air.  Mechanical 
flags  were  installed  to  indicate  over¬ 
loads,  in  place  of  the  customary 
electrical  drops  or  interlocking  sig¬ 
nal  lights,  with  a  further  reduction 
in  parts  and  wiring. 

The  a-f  section  of  the  transmitter 
is  more  or  less  conventional  in  de¬ 
sign.  The  input  from  the  500-ohm 
studio-transmitter  line  feeds  the  first 
a-f  stage,  using  a  pair  of  6L6G’s  in 
push-pull.  These  in  turn  are  resist¬ 
ance-coupled  to  a  pair  of  845’s  in 
push-pull,  serving  as  the  driver. 
The  modulator  likewise  is  push-pull, 
with  a  pair  of  891  R’s  which  operate 
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FIG.  1 — Simplilied  schematic  of  tho  5-kw  tronsmittor  built  during 
war-timo  by  KTKC  enginoors.  It  usm  high-loTol  modulation,  with 


a  modulotor  copablo  of  supplying  2500  watts  of  oudio  power  to 
tho  plate  circuit  of  the  type  892-R  tube  in  the  power  ampliiiet 


well  within  their  power-handling 
capabilities  when  delivering  the  2.5 
kw  of  audio  power  required  for  100- 
percent  modulation.  Inverse  feed¬ 
back  voltage  fed  to  the  first  a-f  stage 
is  obtained  from  the  plate  circuits  of 
the  modulator  tubes,  to  fiatten  the 
response  of  the  entire  a-f  section. 

Circuit  simplification  had  the  ad¬ 
ditional  advantage  of  simplifying 
layout  problems.  Controls  were  in¬ 
stalled  in  the  most  efficient  positions 
from  an  electrical  standpoint,  and 
mechanical  linkage  or  flexible  shafts 
used  to  secure  symmetrical  groups 
of  controls  on  the  panels.  So  well  did 
the  final  layout  of  parts  work  out 
that  it  is  now  possible  to  remove  any 
desired  part  without  first’ removing 
other  parts. 


Protection  Provisions 


All  primary  power  circuits  are 
protected  with  either  circuit  break¬ 
ers  or  fuses,  and  meters  are  installed 
at  appropriate  points  to  indicate  ab¬ 
normal  circuit  conditions.  The  pro¬ 
tective  equipment  is  in  general  quite 
conventional,  the  newsworthy  fact 
being  that  the  required  meters  and 
overload  devices  actually  were  ob¬ 


tained  in  war-time  by  diligent 
search. 

Many  new  transmitters  have  auto¬ 
matic  overload  reset  systems,  which 
give  the  circuits  a  definite  number 
of  chances  to  get  back  to  normal  be¬ 
fore  cutting  off  the  power  perma¬ 
nently.  The  commercial  version  was 
not  obtainable,  but  a  highly  satis¬ 
factory  improvisation  was  worked 
out  with  easily  obtainable  parts  cen¬ 
tering  around  a  “Coto-Coil”  ratchet 
switch  originally  designed  for  auto¬ 
matic  changing  of  bands  on  ama¬ 
teur  transmitters.  This  switch  has 
two  banks,  each  with  four  contacts 
90  deg.  apart.  Contacts  1,  2  and  3 
are  tied  together  and  4  is  uncon¬ 
nected  in  one  bank. 

Each  overload  relay  in  the  ti*ans- 
mitter  has  one  pair  of  normally- 
open  contacts  and  one  pair  of  nor¬ 
mally-closed  contacts.  The  normally 
closed  contacts  are  all  in  series  with 
the  auxiliary  starting  contactor  for 
the  8500-volt  main  power  supply, 
while  the  normally  open  contacts  are 
in  parallel  and  are  so  connected  that 
when  an  overload  occurs,  one  pair  of 
these  contacts  will  close  and  ener¬ 
gize  the  ratchet  switch  coil.  This 


moves  the  switch  arm  up  90  deg.,  to 
contact  2.  Contacts  1,  2  and  3  are 
all  connected  to  another  relay  which 
closes  the  “plate  start”  switch,  so 
power  is  reapplied  to  the  main 
rectifier. 

If  the  overload  still  exists,  the  cir¬ 
cuit  overload  relay  will  open  again 
and  the  ratchet  switch  arm  will 
move  to  contact  3.  If  the  overload 
relay  again  trips,  the  ratchet  switch 
arm  will  move  to  unconnected  con¬ 
tact  4,  and  power  will  stay  off.  The 
“plate  start”  button  must  then  be 
operated  manually  to  put  the  car¬ 
rier  back  on  the  air.  The  second 
bank  of  contacts  on  the  ratchet 
switch  is  used  to  operate  indicator 
lights  which  show  the  position  of 
the  switch  at  all  times. 


Transmittvr  Cabinets 


The  five  cabinets  which  make  up 
the  5-kw  transmitter  are  designated 
as  1,  2,  3,  4  and  5  on  the  transmitter 
building  floor  plan  in  Fig.  2.  These 
cabinets  are  set  on  4x4  inch  timbers 
which  form  a  base  and  provide  space 
for  the  cable  trench  under  the  cabi¬ 
nets.  The  front  timbers,  visible 
from  the  control  room,  were  sur- 
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Confrol  R  oom 


Rear  Tiew  oi  r-f  and  a-f  exciter  cabinet 
built  lo  any  port  con  be  removed  without 
disturbing  other  ports 


Stainless  steel  trim  strips  were  used  to 
give  transmitter  panels  the  appearance 
of  a  single  manufactured  unit 


faced  and  painted  telephone  black  to 
give  the  appearance  of  a  metallic 
base  for  the  cabinets. 

The  cabinets  themselves  were 
made  up  from  14-gauge  auto  body 
steel,  in  an  extremely  simple  design. 
The  use  of  modernistic  stainless 
steel  trim  strips,  running  horizon¬ 
tally  across  all  five  cabinets,  gives 
the  illusion  of  a  single  front  panel. 

No  attempt  was  made  to  include 
fancy  dials  or  indicating  plates  on 


the  panels.  All  controls  were  in¬ 
stalled  on  a  narrow  panel  of  A-inch 
dural  backed  with  steel.  Engraving 
placed  on  the  lacquered  dural  panels 
stands  out  without  filling. ' 

The  backs  of  cabinets  2,  3  and  4 
face  into  a  screened  room  enclosing 
also  the  separately  mounted  high- 
voltage  components.  The  door  of 
this  screened  room  and  the  doors 
of  cabinets  containing  high-voltage 
circuits  are  electrically  interlocked 
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FIG.  2 — Floor  plon  of  the  new  KTKC  transmitter  building.  From  the  master  control 
console  a  single  operotor-onnouncer  con  handle  transcribed  programs  himself 
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Rear  of  r-f  power  amplifier  cabinet,  show¬ 
ing  the  892R  tube  with  the  air-cooling 
duct  and  the  ingenious  "home-made"  oir- 
ioilure  mercury  switch  on  a  Masoidte  Tone 
below  the  tube.  At  the  upper  left  is  o 
gas-Rlled  tank  condenser 
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so  as  to  cut  off  power  automatically 
and  discharge  Alter  condensers 
through  a  resistor  to  ground  when 
a  door  is  opened.  Screen  was  used 
instead  of  a  solid  wall  to  provide 
better  ventilation  and  cooling  for 
the  rectifiers,  filter  condensers  and 
power  components. 

Air  cooling  for  the  modulator  and 
power  amplifier  tubes  is  provided  by 
a  multi-vane  blower  driven  by  a  J-hp 
three-phase  motor.  A  duct  system 
running  under  the  transmitter  cabi¬ 
nets  brings  the  air  to  each  tube.  A 
by-pass  shunts  part  of  the  air  to 
the  r-f  and  a-f  exciter  cabinet.  All 
air  is  filtered  through  a  two-section 
spun  glass  filter  to  reduce  accumu¬ 
lation  of  dust  on  the  tube-cooling 
fins  and  on  insulators. 

A  s}nichronous  clock  relay  is  con¬ 
nected  to  the  blower  to  keep  it  run¬ 
ning  after  the  transmitter  has  been 
shut  down.  The  time  is  adjusted  ac¬ 
cording  to  the  season,  to  give  com¬ 
plete  cooling  of  the  heavy  copper 
fins  on  the  89 IR  and  892R  tubes. 

The  method  of  cutting  filament  and 
plate  power  automatically  in  case  of 
air  failure  is  extremely  simple,  con¬ 
sisting  only  of  mercury  switches 
mounted  on  pivoted  Masonite  vanes 
located  in  each  modulator  and  power 
amplifier  tube  duct. 

Heating  ducts  for  the  building  are 
so  arranged  that  in  winter  the 
heated  air  from  the  large  transmit¬ 
ter  tubes  can  be  used  for  heating 
purposes.  In  the  summer,  however, 
this  air  is  pulled  out  of  the  trans¬ 
mitter  room  by  a  ceiling  ventilator, 
and  cooler  air  is  pulled  up  from  the 
sub-basement  by  a  suction  fan. 

Directional  Antenna  System 

Two  insulated  self-supporting 
towers  spaced  349  feet  apart  are 
used.  To  maintain  the  necessary 
depth  of  nulls  and  their  correct  ori¬ 
entation  in  the  radiation  patterns  as 
required  to  protect  Canadian  and 
Mexican  stations,  the  west  tower  is 
215  feet  high  and  fed  with  a  current 
of  9  amperes,  while  the  east  tower 
is  275  feet  high  and  fed  with  6.75 
amperes.  The  two  currents  differ  in 
phase  by  76  deg. 

Power-dividing  and  phasing  equip- 


Rear  of  modulator  cabinet,  with  the  two 
air-cooled  891R  tubes.  The  ducts  which 
puU  heated  air  up  from  the  tubes  in  winter 
for  heating  the  building  con  be  seen  above 
the  cabinet.  The  voltage  divider  bank  pro¬ 
vides  the  feedback  voltage 


ment  is  in  a  separate  interlock- 
protected  cabinet  (5  in  Fig.  2)  in 
the  transmitter  building,  and  is  so 
designed  that  small  touch-up  adjust¬ 
ments  can  be  made  during  the  regular 
broadcast  schedule  with  power  on. 
From  here  power  is  carried  to  each 
tower  by  six-wire  open  transmission 
lines.  At  the  base  of  each  tower  is  a 
metal  doghouse  having  a  fioor  area  of 
4x6  feet,  large  enough  for  a  man  to 
enter  and  close  the  door.  These  large 
metal  tuning  houses  were  found  to 
be  a  great  improvement  over  the 
usual  tuning  boxes,  in  the  reduction 
of  capacity  effects  encountered  when 
removing  the  covers  for  adjustments. 
Each  doghouse  contains  an  a-c  out¬ 
let  (highly  convenient  when  an 
oscilloscope  is  to  be  used)  and  lights 
for  convenience  in  making  adjust¬ 
ments  at  night. 

Master  Coatrol  Panol 

Since  routine  operation  is  carried 
on  with  combination  operator-an¬ 
nouncers,  it  was  decided  that  the 
logical  place  for  the  master  control 
panel  was  in  the  transmitter  build¬ 
ing.  Like  all  other  cabinets,  the 
master  control  console  was  designed 
and  built  especially  for  the  job.  The 
frame  is  made  entirely  from  angle 
iron  in  a  simple  design.  It  has  a 
sloping  front  on  which  is  mounted 
the  master  mixer  panel,  patch  panel 
and  various  relay  and  talk-back 
controls. 

The  frame  itself  supports  two 
standard  relay  racks  on  which  are 
mounted  standard  audio  amplifiers. 
A  horizontal  channel  directly  back  of 
the  mixer  panel  supports  the  rubber- 
mounted  preamplifiers  and  the  pre¬ 
program  amplifier.  The  entire  frame¬ 
work  is  enclosed  with  natural-finish 
maple,  giving  a  single  compact  unit 
of  modern  design. 

Two  Presto  6-D  16-inch  turntables 
with  their  associated  RCA  vertical- 
lateral  reproducers,  orthacoustic  fil¬ 
ters  and  standard  filters  are 
mounted  on  the  console.  Directly  in 
front  of  the  operator  and  flush  with 
the  top  of  the  operating  desk  is  a 
UTC  SAX  equalizer.  Horizontal  par¬ 
titions  for  16-inch  electrical  tran¬ 
scriptions  were  built  into  the  wings, 
with  vertical  compartments  below 
for  storage  of  10  and  12-inch  adver¬ 
tising  records  or  transcriptions. 

The  announcing  microphone  is 
mounted  on  a  flexible  “gooseneck” 
directly  above  the  mixer  panel. 
Many  other  features  add  to  the  prac- 
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ticality  and  convenience  of  this  mas-  manager’s  office  each  have  an  ampli- 
ter  control  console  in  putting  on  a  fier  and  monitor  loudspeaker,  with  a 
“one-man  show”  during  those  hours  rotary  switch  to  make  connections  to 
when  announcements,  recordings  audition.  Blue  network  bus  or  the 
and  transcriptions  make  up  the  program  on  the  air  at  that  time, 
program.  Continuous  air  check  is  made  at 

master  control  with  a  monitor  ampli- 
Program-Switehing  ggj.  permanently  connected  to  a 

Local  programs  can  originate  monitor  loudspeaker  in  the  trans- 
from  four  points — the  master  con  mitter  room.  This  amplifier  nor- 
trol  in  the  transmitter  building,  the  mally  receives  its  a-f  input  from  a 
news  studio  in  a  newspaper  office  in  diode  rectifier  fed  by  a  short  aerial 
Visalia,  a  special  studio  in  Fresno  which  picks  up  the  station  signal 
(39  miles  northwest  of  Visalia)  and  and  thus  gives  a  check  on  the  pro- 
the  main  studios  in  the  original  gram  actually  going  on  the  air.  A 
transmitter  building  a  quarter-mile  non-locking  key  is  provided  to  con- 
from  the  new  transmitter.  In  addi-  nect  the  input  to  the  transmitter  line 
tion.  Blue  network  programs  come  for  a  comparison  check  if  desired, 
directly  to  the  master  control  panel.  To  provide  for  feeding  local  pro- 
This  variety  of  pick-up  points  made  grams  to  the  Blue  network  from  the 
it  necessary  to  develop  a  rather  un-  transmitter  or  for  feeding  to  the 
orthodox  system  of  studio  and  main  studio  for  recording  on  the 
speech  control.  professional  recorder  there,  an  ad- 

AU  remote  lines,  including  the  ditional  bridging  amplifier  was  in- 
Fresno  studio  line,  terminate  at  a  stalled.  Its  input  is  connected  to  a 
25-point  rotary  selector  switch  lo-  11-point  rotary  switch  so  any  de- 
cated  in  the  news  studio  in  Visalia,  sired  circuit  can  be  picked  up  with- 
This  switch  is  operated  by  a  stand-  out  affecting  the  program  on  that 
ard  telephone  dial  mounted  at  the  circuit.  The  output  of  this  amplifier 
upper  left  of  the  master  control  can  also  be  connected  to  the  record- 
mixer  panel,  so  that  the  operator  at  ing  attachment  on  the  left-hand 
the  main  transmitter  can  switch  any  turntable  at  the  master  control, 
remote  circuit  at  will  to  the  equal-  To  reduce  loading  effects  caused 
ized  loop  connecting  the  news  room  by  bridging  the  Blue  network  line  at 
to  master  control.  In  addition,  the  the  main  studio,  a  net-dividing  am- 
operator  can  select  either  news  room  plifier  is  used.  Loading  or  even  short- 
studio  and  turn  on  its  associated  ing  of  one  line  will  not  affect  the 
speech  amplifier  by  means  of  this  other, 
dial  selector.  Automatic  telephone 
technique  was  thus  effiectively  ap¬ 
plied  to  secure  true  master  control 
with  a  minimum  of  telephone  lines 
between  studios. 

A  simple  and  fool-proof  talk-back 
or  cue  system  was  devised  so  the 
master  control  operator  could  com¬ 
municate  by  a  push-to-talk  method 
with  any  studio  or  remote  termi¬ 
nated  at  the  news  room  rotary  switch. 

The  entire  system  was  built  up  with 
standard  relays  and  keys.  The  talk- 
"  back  relays  can  be  operated  only 
when  the  master  mixer  keys  are  in 
audition  positions,  hence  it  is  im¬ 
possible  to  break  into  a  line  which 
is  feeding  a  program  to  the  trans- 
I  mitter.  Since  this  system  allows  cue¬ 
ing  only  up  until  air  time,  all  port¬ 
able  remote  amplifiers  contain  a 
small  built-in  receiver  which  permits 
I  the  remote  operator  to  air-check  his 
program  in  addition  to  checking  the 
outgoing  line. 

I  The  main  studio,  studio  control 
room,  lobby,  production  office  and 


This  open-side  power  frame,  in  the 
screened  enclosure  behind  the  cabinets, 
supports  medn  and  buffer  rectifier  parts 


Below — Rear  riew  of  phasing  cabinet 


Over-all  Performance 

The  over-all  response  of  the  new 
KTKC  transmitter  is  flat  within 
plus-or-minus  1  db  from  40  cycles 
to  12,000  cycles.  Distortion  at  all 
audio  frequencies  is  thus  well  under 
the  FCC  limits  for  broadcast  sta¬ 
tions.  Operating  costs  for  the  new 
5-kw  transmitter  are  only  about  20 
percent  higher  than  for  the  1-kw 
transmitter. 

All  in  all,  the  performance  of  this 
war-time-built  transmitter  has  been 
highly  satisfactory  during  its  more 
than  5,000  hours  of  service.  Only 
four  interruptions  have  occurred  to 
date  due  to  technical  difficulties,  and 
three  of  these  were  during  the  first 
month  of  operation.  Much  credit 
for  this  record  is  due  to  manufac¬ 
turers  who  constructed  their  equip¬ 
ment  exactly  according  to  specifica¬ 
tions  and  met  delivery  promises  in 
spite  of  difficult  war-time  conditions. 
The  station  went  on  the  air  105  days 
after  the  cabinets  arrived. 
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cepts  applying  to  electromagnetic  wavelengths  giving  optimum  results 
waves  are  equally  useful  in  the  field  in  these  three  important  commercial 
of  ultraviolet  radiations.  Whereas  processes  are  indicated  by  the  spec- 
the  present  lower  limit  for  radio  tral  response  curves  in  Fig.  1. 
wavelengths  is  around  one  cm,  the  Once  the  spectral  response  of  a 
ultraviolet  spectrum  ranges  from  process  has  been  obtained  by  plotting 
about  0.000  000  04  cm  down  to  about  on  a  percentage  basis  the  effective- 
0.000  000  01  cm  (from  4000  Ang-  ness  of  each  ultraviolet  wavelength, 
Stroms  down  to  1000  Angstroms.)  a  generator  of  ultraviolet  radiations 
It  has  been  found  helpful  to  sub-  can  be  selected  or  specially  designed 
divide  this  ultraviolet  range  into  two  to  give  the  most  efficient  and  econom- 
or  three  smaller  ranges.  The  range  ical  results  for  the  particular  ap- 
from  4000  Angstroms  down  to  about  plication  in  mind. 

3200  Angstroms  is  called  the  “long  The  importance  of  choosing  the 
ultraviolet”,  the  range  from  3200  most  suitable  ultraviolet  source  and 
Angstroms  to  2800  Angstroms  is  of  matching  the  spectral  emission 
called  the  “medium  ultraviolet”,  and  characteristics  of  the  source  to  the 
ultriMolet  wavelengths  shorter  than  spectral  response  characteristics  of 
2800  Angstroms  are  called  the  “short  the  process  to  which  it  is  to  be  ap- 
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Electronic  Tubes  for 

ULTRAVIOLET 


Like  other  electronic  de¬ 
vices,  ultraviolet  tubes 
using  a  discharge  in  mer¬ 
cury  vapor  require  appli¬ 
cation  engineering.  This 
paper  takes  up  the  various 
factors  involved  in  select- 
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FIG.  1 — Spectral  response  cunres  for  three  important  applications  of  ultroriolet 
radiation.  The  peaks  of  the  cunres  represent  the  most  efiectiTe  warelengths 


The  modern  electrical  engineer 
who  is  familiar  with  electro¬ 
magnetic  waves  ranging  in  wave¬ 
length  from  many  thousand  meters 
down  to  a  few  centimeters  often  has 
a  decidely  less  clear  concept  of  that 
part  of  the  electromagnetic  spectrum 
which  covers  the  ultraviolet  radia¬ 
tions.  Yet,  many  of  the  basic  con- 


photo-chemical  processes,  such  as 
photo-printing,  react  very  strongly 
to  the  long  ultraviolet.  The  activa¬ 
tion  of  vitamin  D  in  sterols  uses  the 
range  from  2400  to  3000  Angstroms. 
The  short  ultraviolet  waves  are 
highly  effective  in  destroying  micro¬ 
organisms  and  are  therefore  useful 
for  bactericidal  applications.  The 


the  problem  of  selecting  or  designing 
the  ultraviolet  generator  best  suited 
for  their  project.  As  an  example,  it 
might  be  mentioned  that  the  abiotic 
(death-producing)  effects  of  ultra¬ 
violet  radiations  had  been  known  for 
many  years  before  it  was  recognized 
that  in  the  low-pressure  mercury 
vapor  lamp  there  was  available  a 
highly  efficient  and  economical  source 
of  bactericidal  radiations  which  is 


ultraviolet”.  This  subdivision  is  not 
entirely  arbitrary,  as  certain  specific 
effects  of  ultraviolet  rays  are  pre¬ 
dominantly  concentrated  in  each  of 
these  regions. 

To  mention  a  few  examples,  some 


plied  can  hardly  be  emphasized 
enough.  Indeed,  many  a  project  in¬ 
volving  the  application  of  ultraviolet 
rays  may  have  been  abandoned  pre¬ 
maturely  because  its  originators 
failed  in  thoroughly  investigating 


FIG.  2 — As  the  temperature  of  the  en- 
▼elope  of  the  mercury  Topor  tube  ia- 
creaset,  the  resulting  Toporization  oi 
liquid  mercury  makes  eapor  pressure 
increase  rapidly  up  to  point  1.  where  oil 
mercury  has  vaporized.  After  that,  pres¬ 
sure  is  directly  proportional  to  temperature 
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eminently  suited  for  installation  and 
operation  on  a  large  scale. 

Before  discussing  the  different 
types  of  electronic  tubes  for  gener¬ 
ating  ultraviolet  radiations,  it  is  well 
to  remember  that  coming  from  the 
long-wave  end  of  the  spectrum  of 
electromagnetic  oscillations  the  dis¬ 
tance  between  two  successive  nodes 
of  the  waves  becomes  smaller  and 
smaller,  and  finally  in  the  ultraviolet 
range  approaches  the  internal  di¬ 
mensions  of  the  molecule.  This  ex¬ 
plains  why  ultraviolet  rays  can  act 


Examples  of  high-pressure  mercury  vapor  tubes.  Typical  applications  are  printing 
oi  film  copies,  sound  track  recording,  fluorescent  activation,  and  manufacture  oi 
organic  halogenation  products 


cules  of  certain  substances,  bringing  can  be  produced  by  periodically  os- 
about  physical  changes  in  the  atomic  cillating  electrical  charges  in  circuits 


structure  or  in  the  arrangement  of 
the  molecules  and  thus  resulting  in 
changes  in  the  chemical  or  physical 
construction  of  the  substance. 

Electromagnetic  oscillations  at 


so  powerfully  on  atoms  and  mole-  the  long-wave  end  of  the  spectrum 


FIG.  3 — Effect  of  pressure  on  the  distribution  oi 
spectral  energy  radiated  by  a  mercury  vapor  tiibe 
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and  circuit  elements,  and  can  be 
guided  to  their  destination  by  wires 
or  wave  guides  and  radiated  into 
space  by  antennas.  In  the  ultraviolet 
range  of  electromagnetic  waves, 
however,  it  is  necessary  to  excite  the 
atoms  or  molecules  of  gases  or  vapors 
by  electronic  bombardment,  and  rely 
on  the  emission  of  energy  radiated 
by  the  transition  of  boundary  elec¬ 
trons  from  higher  energy  levels  to 
lower  ones.  The  electronic  ultra¬ 
violet  tube  thus  becomes  generator, 
guide  and  antenna  for  electromag¬ 
netic  waves  all  in  one. 

Effect  of  Gas  or  Vapor  on 
Emitted  Radiation 

If  we  now  turn  to  the  question  of 
what  determines  the  spectral  dis¬ 
tribution,  quantitatively  and  qualita¬ 
tively,  of  the  radiation  output  of  an 
ultraviolet  generator,  it  is  obvious 
that  the  nature  of  the  gas  or  vapor 
whose  molecules  are  excited  by  the 
electric  discharge  passing  through 
it  will  have  an  important  influence 
on  the  character  of  the  emitted  radi¬ 
ation.  The  structure  of  the  gas  atom. 
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acteristics  of  all  these  media  inter¬ 
posed  between  the  source  and  the 
destination  of  the  ultraviolet  rays 
will  affect  again  the  quantity  and 
quality  of  the  radiation  at  the  “re¬ 
ceiving  end.” 

Thus  we  have  briefly  enumerated 
three  of  the  major  factors  determin¬ 
ing  the  spectral  characteristics  of 
the  output  of  an  ultraviolet  gener¬ 
ator,  namely: 

1 —  The  nature  of  the  gas  (or  va¬ 
por). 

2 —  The  pressure  of  the  gas  (or 
vapor). 

3 —  The  transmission  characteris¬ 
tics  of  the  envelope. 

Inasmuch  as  this  paper  deals  with 
electronic  tubes  we  propose  to  con¬ 
fine  the  following  discussion  to  those 
types  of  ultraviolet  sources  in  which 
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FIG.  4 — Spectral  troneraisiion  character- 
istice  ol  three  materials  commonly  used  a* 
eoTolopes  or  filters  for  mercury  vapor 
tubes.  Note  that  both  Corex  D  and  Pyrex 
pass  very  little  osone-produdn?  short¬ 
wave  ultraviolet  (around  2500  Angstromi) 
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Hydroven  discharge  tu^  which  operates 
at  on  input  of  obout  1  kw  and  a  gas  pres¬ 
sure  of  2  mm.  Cylindrical  aluminum  elec¬ 
trodes  are  used,  and  water  cooling  is 
required  to  keep  the  gas  pressure  suf¬ 
ficiently  low 
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FIG.  5 — Effects  of  temperature  on  trau- 
mission  charocteristics  of  Corex  D  gloss  at 
two  different  ultraviolet  wavelengths 


namely  the  number  and  arrangement 
of  the  boundary  electrons  rotating 
around  the  nucleus,  will  determine 
the  piossible  transition  processes  of 
the  electrons  from  one  energy  level 
to  another. 

The  frequency  v  of  the  radiation 
which  is  emitted  owing  to  the  tran¬ 
sition  of  an  electron  from  one  orbit 
with  an  energy  level  W,  to  an  orbit 
with  an  energy  level  can  be  cal¬ 
culated  from  the  quantum  equation 
n't  =  W,  —  Wi,  where  h  is  Planck’s 
constant.  Also,  the  density  or  pres¬ 
sure  of  the  vapor  or  gas  through 
which  the  discharge  passes  has  an 
important  bearing  on  the  spectral 
energy  distribution,  since  the  excita¬ 
tion  processes  are  caused  by  collision 
of  electrons  and  ions  with  the  atoms 
of  the  gas  and  the  probability  of 
such  collisfbns  depends  on  the  num¬ 
ber  of  atoms  per  unit  of  space,  i.e. 
the  density  of  the  gas.’ 


an  electrical  discharge  or  arc  is  en¬ 
closed  in  a  tubular  enveloi>e  trans- 
mittant  to  the  ultraviolet  radiations. 
We  therefore  leave  out  of  considera¬ 
tion  the  open  arcs  such  as  carbon  arc 
lamps  and  spark  discharge  devices, 
which  cannot  be  classified  as  elec¬ 
tronic  tubes  though  they  have  in  cer¬ 
tain  fields  found  practical  applica¬ 
tions  as  ultraviolet  generators. 

The  electronic  tubes  which  will  be 
discussed  here  have  a  number  of 
outstanding  advantages  over  open 
arcs.  For  instance,  the  much  higher 
efficiency  in  transforming  the  elec¬ 
tric  energy  input  into  ultraviolet 
radiation  output  and  the  greater  ease 
of  installing,  cleaning  and  handling 
greatly  facilitate  the  wide-spread 
use  of  electronic  ultraviolet  tubes 
in  commercial  and  therapeutic  ap¬ 
plications. 
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Types  of  Gasos  Used 

A  number  of  substances  are  avail¬ 
able  which  in  their  vapor  or  gas 
phase  can  be  excited  by  an  electrical 
discharge  to  emit  strong  ultraviolet 
radiations. 


Factors  Atfoeting  Wavelength 

The  ultraviolet  rays  generated 
by  excitation  processes  have  to  travel 
first  through  the  gaseous  atmosphere 
until  they  reach  its  boundary,  then 
through  the  envelope  which  encloses 
the  discharge  and  through  gaseous 
or  solid  media,  filters,  etc.  before 
they  reach  the  substance  on  which 
they  are  supposed  to  act.  Obviously 
the  absorption  and  reflection  char- 
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considerations, 
however,  such  as  the  required  oper¬ 
ating  temperature  of  the  envelope 
chemical  reaction  of  the  en\ ;  1 
with  the  gas  greatly  limit  the  n  " 
ber  of  substances  that  are  pract' 
as  fillings  for  ultraviolet  tubes. 

Hydrogen  gas  is  applied  on  a  11 


High-pressure  mercury  vapor  tube  5  feet 
long,  with  rated  input  power  of  4.5  kw, 
for  use  in  a  blueprint  machine 
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ited  scale  in  discharge  tubes  of  fused 
quartz  for  laboratory  use.  The  con¬ 
tinuous  spectrum  characteristic  of 
hydrogen  extends  over  the  entire 
range  of  ultraviolet  (short,  medium 
and  long) .  It  constitutes  a  very  con¬ 
venient  source  of  ultraviolet  of  any 
desired  wavelength,  but  has  rela¬ 
tively  small  energy  output.  So  far, 
hydrogen  discharge  tubes  have  only 
limited  application. 

Cadmium  metal  has  been  used  as  a 
filling  in  bulbs  of  fused  quartz  for 
therapeutic  ultraviolet  lamps.  In  its 
vapor  phase,  cadmium  can  be  excited 
by  an  electrical  discharge  to  emit 
strongly  in  some  ultraviolet  bands, 
notably  3610,  3466  and  3404  Ang¬ 
stroms.  It  may  thus  be  used  as  a 
fairly  efficient  source  of  long-wave 
ultraviolet  radiation.  In  the  medium 
ultraviolet  and  short  ultraviolet 
ranges,  however,  the  output  of  the 
cadmium  arc  is  inferior  to  that  of 
the  mercury  arc  and  consequently  a 
higher  input  of  electrical  energy  is 
required  to  produce  the  same  output 
in  these  important  ranges. 

We  now  turn  to  mercury  vapor — 
the  medium  for  exciting  ultraviolet 
radiations  which  has  attained  by  far 
the  greatest  importance  and  the  wid¬ 
est  application  of  all  available  filling 
substances.  When  mercury  vapor  of 
suitable  pressure  is  excited  by  an 
electric  discharge,  it  offers  the  most 
efficient  and  economical  source  of 
ultraviolet  radiations  of  a  wide 
variety  of  wavelengths.  Inasmuch  as 
the  pressure  of  the  mercury  vapor 
has  a  very  important  bearing  on  the 
r  open  spectral  energy  distribution  of  the 
higher  emitted  radiation  we  shall  first 
le  elec-  briefly  discuss  its  influence. 
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on  the  tem.perature  of  the  mercury 
in  the  liquid  phase  as  long  as  a  liquid 
phase  exists,  i.e.,  before  all  of  the 
mercury  has  been  evaporated.  This 
is  illustrated  by  the  curve  of  Fig.  2, 
in  which  pressure  of  mercury  vapor 
is  plotted  against  temperature.  At 
temperatures  below  about  100  deg.  C 
the  pressure  is  very  small;  for  in¬ 
stance,  at  20  deg.  C  it  is  1.2x10  *  mm 
Hg,  and  at  40  deg.  C  it  is  6.1x10  *  mm 
Hg.  At  higher  temperatures  the 
pressure  rises  rapidly,  and  reaches  1 
atmosphere  (760  mm  Hg)  at  356.7 
deg.  C. 

As  the  temperature  is  increased  a 
point  is  finally  reached  (point  1  in 
Fig.  2)  at  which  all  the  mercury 


originally  sealed  into  the  tube  is 
evaporated.  If  the  temperature  is  in¬ 
creased  beyond  this  point  the  mer¬ 
cury  becomes  unsaturated  and  prac¬ 
tically  follows  Gay-Lussac’s  Law. 
The  pressure  then  rises  in  proportion 
to  the  absolute  temperature  of  the 
wall.  This  is  illustrated  by  the 
straight  solid  line  1-2  in  Fig.  2. 

It  is  worth  noting  here  that  the 
slope  of  the  solid  line  1-2  is  much 
less  than  that  of  the  saturated 
branch.  This  means  that  a  mercury 
vapor  lamp  which  operates  in  the  un¬ 
saturated  state  (with  all  the  mer¬ 
cury  evaporated)  is  less  sensitive  to 
fluctuations  in  temperature  than  a 
lamp  operating  in  the  saturated  state 


liiiHMe*  of  Prcssare 

The  mercury  vapor  tubes  with 
which  we  are  dealing  here  consist 
f  sentially  of  an  evacuated  envelope 
•f  quartz  or  glass  into  which  a  small 
;  mount  of  mercury  has  been  sealed 
m  manufacture.  The  pressure  of  the 
mercury  in  the  vapor  phase  depends 

-  FIG.  6 — Construction  oi  a  low  pressure 
I  msrcury  Topor  tube  using  cold  electrodes 


Demonstration  oi  -  w  high-pressure  quarts  ultroriolet  unit  dereloped  for  the 
merry-go-round  system  oi  irradiating  workers  in  deiense  plonts.  The  pedestal- 
type  mounting  prorides  uniiorm  distribution  oi  rays  in  all  directions.  Automatic 
*3<PO*ure  timing  is  obtained  either  by  rotating  the  plotiorm  at  the  rate  oi  one 
reTolution  in  iiTe  minutes,  or  by  haring  the  workers  walk  once  aroiind  the 

lamp  in  iire  minutes 
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sure  tubes  consequently  operate  on  the  low-pressure  tube,  the  ratio  of 
wattages  ranging  from  about  20  the  input  wattages  being  160:1 
watts  per  inch  of  radiant  length  to  Fortunately,  the  intensities  required 
about  150  watts  per  inch,  while  low-  in  the  destruction^  of  micro-orRan- 
pressure  tubes  operate  with  loadings  isms  and  the  other  applications  of 

low-pressure  tubes  are  so  low  so  that 
efficient  installations  can  generally 
be  made  with  a  small  number  of 
tubes. 


(with  an  excess  of  mercury  in  the 
liquid  phase). 

We  are  now  ready  to  discuss  the 
effect  of  the  pressure  of  the  mercury 
vapor  on  the  spectral  distribution  of 

the  emitted  radiation  produced  by  of  1  watt  per  inch  and  less, 
an  electrical  discharge.  If  we  con-  Quantitatively,  therefore,  the  out¬ 
sider  a  typical  low-pressure  dis-  put  in  ultraviolet  radiation  per  inch 
charge  at  0.01  mm  Hg  and  plot  the  of  radiant  length  of  a  high-pressure 
relative  energy  distribution  versus  tube  is  higher  by  one  to  two  orders 
the  wavelength,  with  the  help  of  a  of  magnitude  than  that  of  a  low- 
quartz  monochromator,  we  obtain  pressure  tube.  If  we  consider  fur- 
the  diagram  in  Fig.  3A.  Here  almost  ther  that  the  efficiency  of  transform- 
the  entire  output  is  concentrated  in  ing  the  electrical  input  into  radiation 
one  line,  namely,  2637  Angstroms,  output  increases  with  rising  pres- 
the  resonance  line  of  mercury;  the  sure,  it  becomes  obvious  that  a 
intensity  of  the  other  lines  in  the  great  number  of  low-pressure  tubes 
ultraviolet  (for  instance 
2967,  3130  and  3660 
Angstroms)  is  almost 
negligible. 

If  we  now  measure 
the  energy  distribution 
of  the  radiation  output 
of  a  typical  high-pres¬ 
sure  mercury  arc  at  800 
mm  Hg,  we  obtain  the 
result  shown  in  Fig.  3b. 

The  2537  line  carries 
relatively  little  energy 
under  this  condition  be¬ 
cause  the  resonance 
radiation  is  strongly  ab¬ 
sorbed  by  the  atmos¬ 
phere  of  high  vapor 
pressure  between  the 
axis  and  the  wall  of  the 
tube.  There  are  strong 
lines  in  the  medium  ul¬ 
traviolet,  such  as  at 
2804,  2967,  3130  and 
others,  and  the  maxi¬ 
mum  int^sity  is  associ¬ 
ated  with  the  3660  band 
of  the  long  ultraviolet 
range. 

While  the  diagrams  of 

Fig.  3  clearly  indicate  the  qualitative  would  have  to  be  employed  to  pro¬ 
difference  between  a  high-pressure  duce  the  same  total  radiation  output 

and  a  low-pressure  discharge,  addi-  as  that  produced  by  one  high-pres- 

tional  information  is  required  on  sure  tube.  Let  us  consider  two  ex- 

their  respective  quantitative  outputs,  amples.  The  total  ultraviolet  radia- 

We  refer  again  to  Fig.  2,  which  tion  output  from  one  low-pressure 

shows  that  a  relatively  high  wall  quartz  mercury  vapor  tube  (Hanovia 

temperature  (several  hundred  deg.  Safe-T-Aire  Type)  with  a  radiant 

C)  is  required  to  produce  a  high  length  of  12  inches  and  operating  at 

pressure  in  the  discharge  tube,  8  watts  input  amounts  to  1.2  watts, 

w'hereas  low  temperatures  are  asso-  A  high-pressure  quartz  tube  with  a 

ciated  with  the  low-pressure  range,  comparable  radiant  length  of  12  peratures  at  which  low-press 

Obviously  a  very  much  larger  inches  (Hanovia  Type  LL)  and  op-  tubes  are  operated.  Either  v 

wattage  is  required  to  maintain  the  crating  at  1275  watts  input  has  a  fused  quartz  or  a  special  glass 
high  envelope  temperatures  of  a  radiation  output  of  263  watts  in  the  veloped  by  the  Corning  Glass  Wr 
high-pressure  tube  than  is  necessary  ultraviolet  range.  The  high-pressure  is  being  used.  The  enclosure  > 

in  the  case  of  a  low-pressure  tube  tube,  therefore,  is  producing  220  be  shaped  to  fit  best  the  parties 

with  its  low  temperature.  High-pres-  times  as  much  ultraviolet  energy  as  purpose  to  which  the  tube  is  appli 


High-sp«*d  photo-printing  machine  which 
usee  a  high-preesure  mercury  Topor  tube 


ELECTROMij 


It  may  be  in  the  form  of  a  helix,  a 
“Z”  or  a  grid,  but  straight  tubes 
about  a  foot  of  more  in  length  and 

{approximately  one-half  inch  in  di¬ 
ameter  are  commonly  used. 

Into  the  ends  of  the  tube  are 
sealed  electrodes  which  may  be  either 
of  the  self-starting  “cool”  t3T)e  or 
the  activated  “hot”  tsrpe.  In  the  lat¬ 
ter  case  the  tubes  are  operated  at  a 
relatively  low  voltage,  about  50  to 
60  volts  between  the  electrodes  and  a 
current  of  200  to  300  ma.  If  “cold” 
electrodes  are  used  an  open  circuit 
voltage  of  1000  volts  or  higher  is 
required  to  start  the  discharge,  and 
a  voltage  of  several  hundred  volts 
is  needed  to  maintain  a  current  of 
about  30  ma.  To  facilitate  starting, 
[the  tubes  are  filled  with  a  rare  gas, 
as  argon  at  several  mm  pres- 
jfcure,  in  addition  to  the  mercury 
|whose  vapor  is  excited  to  emit  the 
iltraviolet  rays.  Figure  6  shows  the 
iconstruction  of  a  low-pressure  tube 
Fith  “cold”  electrodes,  the  enclosure 
tif  which  may  be  made  either  of 
uartz  or  glass  transmittant  to  the 
|§hort  ultraviolet. 

Low-pressure  mercury  vapor  tubes 
ave  in  recent  years  found  wide- 
prcad  use  for  bactericidal  applica- 
‘^ns.  such  as  for  destroying  patho- 
tnic  organisms  in  the  air  of  operat- 
np  rooms  or  for  preventing  cross- 
iifection  in  wards  of  hospitals  or 
lass  rooms  of  schools.  Special  fix- 
res  of  various  types  have  been  de- 
■pned  to  insure  maximum  coverage 
nd  efficiency  of  their  radiation  out- 
it.  A  low-pressure  tube  with  a 
atta/t  input  of  8  watts  and  a 
^Jadiaiit  length  of  12  inches,  when 
perly  installed  to  irradiate  ap¬ 


proximately  3000  cubic  feet  of  air, 
will  have  a  sanitary  effect  equivalent 
to  a  ventilation  rate  of  50  to  100  air 
changes  per  hour. 

Clinical  evidence  for  the  effective¬ 
ness  of  these  tubes  has  been  pub¬ 
lished.  Amongst  others.  Dr.  Richard 
Overholt  and  Dr.  R.  H.  Betts  report 
a  6  to  1  reduction  in  the  incidence  of 
clinically  significant  wound  infec¬ 
tions  after  thoracoplastic  operations 
upon  installation  of  Safe-T-Aire  type 
low-pressure  tubes  in  the  operating 
rooms  of  two  hospitals.*  Tubes  of 
this  or  a  similar  design  are  also  used 
to  control  the  air  in  meat  packing 
plants,  bakeries,  pharmaceutical 
plants  and  other  industrial  plants 
where  contamination  of  the  air  with 
micro-organisms  frequently  offers 
a  serious  problem. 

High-Pr^ssar*  Tube* 

Mercury  vapor  arc  tubes  which 
are  operated  at  an  internal  pressure 
of  about  one  atmosphere  or  higher 
and  at  loadings  of  about  20  to  150 
watts  per  inch  were  first  introduced 
as  ultraviolet  generators  for  thera¬ 
peutic  and  prophylactic  use,  but  have 
become  in  recent  years  a  very  impor¬ 
tant  tool  for  a  number  of  industrial 
applications  of  ultraviolet.  Two  types 
that  are  widely  used  will  be  briefly 
described. 

The  essential  constructional  fea¬ 
tures  of  a  straight  cylindrical  high- 
pressure  tube  of  a  type  w'hich  has 
been  developed  with  a  radiant 
length  of  up  to  five  feet  and  an  input 
of  up  to  kw  are  shown  in  Fig.  7,* 
The  arc  is  enclosed  in  a  cylindrical 
envelope  of  clear  fused  quartz  into 
the  ends  of  which  are  sealed  the  self¬ 


starting  electrodes  of  coiled  tungsten 
wire.  They  are  coated  with  an  acti¬ 
vation  material,  generally  a  mixture 
of  free  barium  and  barium  oxide, 
which  has  the  effect  of  lowering  the 
work  function  of  the  electrodes.  It 
is  thereby  possible  to  operate  the 
electrodes  at  a  considerably  lower 
temperature  (about  1000  deg.  C). 
If  no  activation  material  were  ap¬ 
plied  to  tungsten  electrodes,  they 
would  require  an  operating  tempera¬ 
ture  of  about  2800  deg.  C. 

The  rate  of  evaporation  of  tung¬ 
sten  at  2800  deg.  C  is  many  times 
higher  than  at  1000  deg.  C.  As  a 
consequence,  the  inside  wall  of  the 
enclosing  arc  tube  becomes,  after  a 
relatively  short  period  of  operation, 
coated  with  a  layer  of  tungsten 
which  decreases  markedly  the  use¬ 
ful  radiation  output.  Comparative 
measurements  of  the  rate  of  decay 
show  that  the  output  of  the  medium 
and  short  ultraviolet  from  a 'high- 
pressure  tube  with  non-activated  elec¬ 
trodes  diminishes  at  about  three 
times  the  rate  of  a  similar  tube  with 
activated  electrodes;  also,  the  initial 
output  in  short  ultra  violet  is  lower 
in  the  tube  with  non-activated  elec¬ 
trodes.* 

The  inner  quartz  tube  of  Fig.  7  is, 
after  thorough  degassing  and  ex¬ 
hausting,  filled  with  a  few  droplets 
of  mercury  and  a  starting  gas  such 
as  argon  of  several  mm  pressure  at 
room  temperature.  In  the  cold  state 
the  pressure  of  the  mercury  vapor  is 
very  low  (about  10  *  mm  Hg  at  20 
deg.  C).  After  a  discharge  has  been 
started  by  the  application  of  a  suffi¬ 
ciently  high  voltage  to  the  electrodes 
(Continued  on  page  1S8) 
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Measariag  Coil  Characteristics 


Use  of  the  cathode-ray  oscilloscope  to  measure  inductance,  Q,  impedance,  power  factor,  effec¬ 
tive  resistance  of  coils — especially  useful  when  changes  are  being  made  in  the  coils  under 
measurement.  Method  would  also  make  useful  demonstration  set-up  for  technical  schools 


ure.  (See  any  text  on  sound 


or  tor,  L  is  the  coil  under  test,  and  Ri 
physics).  Two  measuring  techniques  represents  the  total  effective  resist- 
employing  these  figures  will  be  dis-  ance  of  the  coil.  The  alternating  vol- 
cussed. 


tage  supply  may  be  from  any  con¬ 
venient  source.  If  an  oscillator  with 
Calibrofiag  the  Herisoatal  aad  Varfical  output  voltage  control  is  available, 
AmplHiars  potentiometer  shown  will  not  be 

The  methods  to  be  described  re-  necessary.  The  pattern  on  the  screen 
quire  an  equal  defiection  sensitivity  will  take  the  form  of  an  ellipse.  The 
for  the  vertical  and  horizontal  am-  driving  voltage  should  be  varied  un- 

To  make  til  the  horizontal  deflection  (h)  has 


plifiers  in  the  oscilloscope, 
this  calibration,  the  horizontal  and 
vertical  deflection  input  terminals 


FIG.  1 — Propar  adiustmant  of  horixontal 
ooid  Tartical  gedn  controls  on  the  oscillo¬ 
scope  will  produce  equal  deflections,  with 
the  resultant  straight  line  inclined  at  on 
angle  of  45  degrees 


Ver/. 

amp. 


FIG.  2 — Circuit  in  which  impedance  of  the 
coil  L  is  determined.  At  proper  Tolue  of 
R.  the  45-deg  deflection  will  be  secured. 
Then  R — Z 


Many  occasions  arise  where  it  -  ^ 

is  desired  to  measure  indue-  .  • .  ^  ^ 

tance,  impedance,  or  other  charac-  '  -  '  » 

teristics  of  coils  but  a  conventional  - ^ 

impedance  bridge  is  not  immediately 

available.  A  cathode-ray  oscillo-  should  temporarily  be  connected  to- 
scope  may  be  employed  as  the  indi-  gether  and  a  deflecting  voltage  of  any 
eating  device  in  conjunction  with  convenient  value  applied  between 
simple,  readily  obtainable  circuit  these  terminals  and  ground.  The 
components  to  accurately  perform  all  horizontal  and  vertical  amplifier  gain 
the  functions  of  conventional  bridges,  controls  are  then  adjusted  so  that  the 
The  basic  idea  involves  connection  pattern  appears  as  Fig.  1,  that  is,  a 
of  the  oscilloscope  so  that  the  pattern  straight  line  inclined  at  an  angle  of 
on  the  screen  graphically  compares  45  deg.  (v  =  h).  If  a  large  number 
the  voltage  across  the  unknown  im-  of  measurements  are  to  be  made  it 
pedance  in  phase  and  amplitude  to  is  a  good  idea  to  seal  the  gain  con- 
that  across  a  non-inductive  resist-  trol  knobs  in  this  position  with  a 
ance.  When  two  sine  voltages  are  piece  of  tape  to  prevent  their  inad- 
simultaneously  applied,  one  to  the  vertent  shift, 
horizontal  and  one  to  the  vertical  de¬ 
flection  plates  of  an  oscilloscope,  the  R«i«tonce  Compari...  M.thod 
spot  motion  developed  is  a  mechani-  Impedance.  The  circuit  for  di- 
cal  resultant  of  the  two  driving  rect  impedance  measurement  is  given 
forces  and  is  termed  a  Lissajous  fig-  in  Fig.  2;  is  a  variable  resis- 


flection  is  equal  to  the  horizontal 
(v  =  A  as  of  Fig.  3).  At  this  posi¬ 
tion  the  voltage  drop  across  resistor 
R  is  exactly  equal  to  that  across  the 
unknown  impedance  Z,  therefore  2 
is  equal  to  R.  If  an  uncalibrated  re¬ 
sistor  is  used,  its  resistance  at  this 
adjustment  may  be  measured  on  a: 

A  calibrated  resistan.e 


ohmmeter. 
will  of  course  give  the  value  diiti’l; 
in  ohms  of  impedance  Z.  The  voltii>;t 
across  R,  (Eg)  lags  Eg  by  an  aiHle 
0,  dependent  upon  the  power  fad  ■ 
of  Z. 

Power  Factor.  The  Lissajous  fi? 
ure  may  be  solved  to  yield  the  iw'  -’ 
factor  and  other  characteristics  oi 
Z.  At  unity  power  factor  9  is 
and  the  pattern  becomes  the  strai?' 
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low  power  factor.  Fine  trace  will  aid  in 
making  the  meainremenl;  a  better  plom 
U  to  use  a  condenser  of  low  power  factor 
in  ploce  of  H  in  Fig.  2 


sin  6  =«’±  for  a  point  on  the  y  axis.  (2) 

sin  d  =*  ±  for  a  point  on  the  x  axis.  (3) 

n 

Referring  to  Fig.  4;  if  r  =  10, 
y  =  7. 

Therefore : 

sin  9  B  0.7 
9  -  44“  26' 

Power  Factor  of  Z  —  cos  9  *  0.714 
A  vector  diagram  constructed  to 
scale  as  in  Fig.  4-A  will  graphically 
irive  the  value  of  inductance  and  total 
effective  resistance.  A  more  direct 


occurring  in  Fig.  4 


coil  has  appreciable  resistance 


FIG.  5 — Resonance  methods  of  measuring  inductance  of  a  coil 
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line  of  Fig.  1.  At  zero  power  factor 
9  is  90  deg.  and  the  pattern  becomes 
a  circle.  In  Fig.  4  is  shown  the 
change  in  appearance  of  the  pattern 
due  to  increased  power  factor  by  the 
addition  of  a  series  resistance  in  the 
coil  circuit.  The  general  equation* 
for  this  ellipse  is 

»*r*  —  2vhxy  cos  9  +  fcV  *■  sin*  9  (1) 

Where  x  and  y  are  the  coordinates  of 
any  point,  $  is  the  phase  difference  in 
degrees  between  the  two  voltages, 
V  and  h  are  the  maximum  vertical 
and  horizontal  spot  displacements 
respectively. 

If  we  choose  a  point  where  the 
ellipse  crosses  one  of  the  axes,  then 
the  other  ordinate  becomes  zero  and 
the  equation  reduces  to 


method  of  measuring  inductance  and 
effective  resistance  will  be  described. 

In  cases  where  Z  has  a  very  low 
power  factor,  that  is,  $  approaching 
90  deg.,  as  in  Fig.  3,  a  considerable 
error  may  result  due  to  the  inability 
accurately  to  locate  y.  The  use  of  a 
finer  trace  will  help.  A  better  method, 
however,  is  to  use  a  low  power  factor 
condenser  in  place  of  R  in  the  circuit 
of  Fig.  2.  A  paper  capacitor  in  the 
audio  range  may,  for  practical  en¬ 
gineering  purposes,  be  considered  to 
have  zero  power  factor.  The  pattern 
will  then  be  the  graphical  reciprocal, 
so  to  speak,  of  that  attained  with  the 
resistance,  thaf^is,  for  zero  power 
factor,  9  =  180 -deg.  and  the  trace 
shows  a  straight'  line;  for  unity 


power  factor  9  =  90  deg.  and  a  circle 
appears  on  the  target.  Thus; 

Power  Factor  =  y/v 

For  the  coil  shown  in  Fig.  3  the 
power  factor  determined  by  this 
method  was  found  to  be  0.2  (9  = 
78“  45'). 

Rateaaac*  Mathod 

Inductance.  The  circuit  employed 
to  determine  inductance  is  given  in 
Fig.  5.  A  variable  oscillator  will  be 
required  of  appropriate  frequency 
range.  The  coil  to  be  measured  is 
connected  in  series  with  a  paper  or 
mica  capacitor  of  known  value.  Re¬ 
sistor  R  is  adjusted  to  give  a  con¬ 
venient  vertical  defiection.  The  os¬ 
cillator  is  started  at  its  lowest 


bi::--: 


Cm-  — 


FIG.  S — Using  th*  circuit  oi  Fig.  5. 
applied  frequency  is  increased  until  this 
pattern  appears.  This  will  indicate  the 
fundamental  resonant  frequency  of  the  coil 


FIG.  S-A — ^Vector  diagram  for  the  condition 
of  Fig.  6 


FIG.  7 — Composite  diagram  showing  comparison  oi  series  and  parallel  resonant 
methods  of  measuring  coil  characteristics 


frequency  and  gradually  advanced 
until  the  Lissajous  ellipse  closes  into 
a  straight  line  as  in  Fig.  6  denoting 
zero  phase  shift  between  and  Eg. 
This  will  be  the  fundamental  reson¬ 
ant  frequency  of  the  LC  circuit.  The 
apparent  inductance  L  may  readily 
be  determined  by  reference  to  any 
standard  impedance  chart  and  is  that 
value  of  inductance  having  a  re¬ 
actance  equal  to  C  at  the  resonant 
frequency.  A  more  accurate  deter¬ 
mination  is  given  by  the  simple 
equation 


C 


Where  /  is  the  resonant  frequency, 
L  is  in  millihenries  and  C  is  in  micro¬ 
farads. 


It  should  be  noted  that  at  the  bal¬ 
ance  position  shown  in  Fig.  6,  the 
horizontal  deflection  is  at  a  mini¬ 
mum.  This  is  so  because  at  resonant 
frequency  the  reactance  of  a  series 
resonant  circuit  is  zero  and  the  vol¬ 
tage  drop  (El)  is  solely  due  to  ef¬ 
fective  resistance.  Figure  6-A  is  a 
vector  diagram  for  the  condition  of 
Fig.  6;  Ec  and  E^  are  equal  and  180 
deg.  out  of  phase;  B  is  the  phase  or 
power  factor  angle  of  the  coil ;  is 
the  drop  due  to  effective  resistance  of 
the  coil  and  is  seen  to  be  identical 
to  Eg. 

It  should  be  noted  that  the  magni¬ 
tude  of  El  and  Ec  may  vary  through 
wide  extremes  with  respect  to  the 
driving  voltage,  depending  upon  the 
effective  resistance  in  the  LC  circuit. 


EflFective  Resistance.  Referring 
to  Fig.  6,  the  amount  of  horizontal 
deflection  h,  as  stated,  is  due  to  the 
voltage  drop  across  the  effective  re¬ 
sistance  of  the  coil  at  resonant  fre¬ 
quency.  (Condenser  losses  may  be 
neglected  throughout  the  audio  and 
lower  radio  frequency  range.)  To 
measure  this  directly  it  is  only  neces¬ 
sary  to  readjust  R  until  the  vertical 
deflection  again  equals  the  horizon¬ 
tal  deflection,  at  which  position  R  is 
equal  to  the  effective  resistance  of  L 
at  the  frequency  at  which  the  mea¬ 
surement  is  made.  For  coils  having 
a  fairly  high  Q,  the  effective  resist¬ 
ance  may  be  quite  small  and  to  get 
a  reasonably  accurate  measurement 
the  output  voltage  of  the  oscillator 
should  be  increased  to  expand  the 
pattern. 

Inductance  Measurement  by  Par¬ 
allel  Resonance.  Where  the  induc¬ 
tances  under  investigation  have  a 
very  high  Q,  the  exact  resonant  fre¬ 
quency  may  more  easily  be  deter¬ 
mined  by  connecting  capacitor  C  in 
parallel  with  the  inductance.  The 
operating  technique  is  the  same,  the 
difference  being  that  at  resonance 
the  voltage  across  the  LC  circuit  is 
at  a  maximum  and 'the  cathode  trace 
is  substantially  more  sensitive  to 
frequency  shift,  thus  making  it  eas¬ 
ier  to  set  the  oscillator  at  the  exact 
resonant  frequency. 

When  using  the  shunt  resonance 
method  it  should  be  borne  in  mind 
that  the  distributed  capacitance  of 
the  coil  will  be,  in  effect,  added  to 
that  of  the  tuning  condenser  and 
the  indicated  inductance  will  be 
higher  than  the  true  value.  For  this 
reason  coils  having  a  high  distrib¬ 
uted  capacitance  should  preferably 
be  measured  by  series  resonance. 
The  coil  of  Fig.  3,  for  example,  which 
was  a  4000-turn  layer  wound  sole¬ 
noid,  measured  150  millihenries  by 
series  resonance  and  155  millihenries 
by  shunt  resonance.  The  tuning  ca¬ 
pacitance  was  1.0  microfarad  and  the 
resonant  frequencies  410  and  404 
cycles  respectively. 

Determination  of  Q.  Having  es¬ 
tablished  inductance  and  effective 
resistance  of  a  coil  by  the  foregoing 
methods,  the  figure  of  merit  or  Q  is 
readily  determined  by  the  familiar 
equation : 

(8 

It  should  be  mentioned  that  the 
output  impedance  of  the  driving  os- 
(Continued  on  page  176) 


88 


May  i  943  — ELECTRONICS 


f 


I 


- - - 1  MINUn - - 1  MINUTl - ■•j*' - — 


- H 


.(•  r y. .V<V» •■A’VAxV '. w> 


m  «  0  «  iii  f  M  wr  M  «•  M  «■ 


Heretofore  unknown  relations  between  earth¬ 
quakes  and  large  dams  are  being  studied  with 
special  Benioff  electromagnetic  seismographs  sensi¬ 
tive  enough  to  record  the  lowest  levels  of  earth 
unrest.  Radio  and  electronic  circuits  make  possi¬ 
ble  a  high  degree  of  accuracy* 


The  construction  within 

the  last  decade  of  several  ex¬ 
tremely  large  dams  in  western  states 
■  has  brought  up  two  questions  for 
I  which  answers  are  now  being  ob- 
i  tained  with  the  aid  of  electronic 
I  apparatus — whether  the  concentra- 
^tion  of  millions  of  tons  of  masonry 
Und  water  on  a  relatively  limited 
area  of  the  earth  is  the  cause  of 
1  local  earthquakes,  and  whether 
j  earthquakes  have  any  adverse  effect 
i  on  the  safety  of  these  large  dams. 
1  For  these  and  other  engineering 


*  Thi$  article  ««  baaed  on  data  gupplicd 
by  7>r.  Hujfo  Benioff  of  California  Jnati- 
tute  of  Technology,  Dr.  D.  8.  Carder  and 
Aanoriate  Engineer  Thomas  C.  .Mead  of 
the  V.  8.  Bureau  of  Reclamation,  and 
Hr  Williaro  A.  Lynch  of  the  Physics 
department  of  Fordham  University. 
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CompUt*  B«nloii  film  re¬ 
corder  imit.  It  ii  operated 
in  a  dark  room  lince  the 
film  is  not  corered.  Abore: 
Benioff  records  made  at  Ford- 
ham  UniTersity.  of  freight 
train  400  yards  away  (A) 
and  local  earthquake  240 
miles  away  (B) 


and  scientific  reasons,  a  number  of 
Benioff  seismographs  developed  es¬ 
pecially  for  the  purpose  at  the  Cali¬ 
fornia  Institute  of  Technology  have 
been  set  up  by  the  U.  S.  Bureau  of 
Reclamation  in  the  vicinity  of  three 
of  the  largest  dams — Boulder,  Grand 
Coulee  and  Shasta.  The  instruments 
are  now  being  operated  by  this  bu¬ 
reau  in  cooperation  with  the  U.  S. 
Coast  and  Geodetic  Survey. 

How  a  Seismograph  Works 

A  seismograph  is  fundamentally 
an  instrument  for  recording  data 
from  which  the  time  and  direction 
of  arrival  of  an  earthquake  wave 
and  the  distance  from  the  disturb¬ 
ance  can  be  determined.  It  usually 


also  provides  a  record  of  the  wave¬ 
form  and  amplitude  of  each  arriv¬ 
ing  wave.  To  secure  this  data,  a 
seismograph  must  have  three  seis¬ 
mometers,  each  responsive  to  earth 
movements  in  one  of  three  directions 
at  right  angles  to  each  other.  These 
seismometers  must  provide  individ¬ 
ual  traces  on  which  the  time  at  any 
point  can  be  determined  accurately. 
In  practice,  the  directions  used  are 
horizontal  N-S,  horizontal  E-W  and 
vertical. 

Seismometers  generally  employ  the 
pendulum  principle.  A  mass  having 
considerable  inertia  is  supported  by 
a  Cardan  hinge  (a  suspension  which 
permits  almost  frictionless  move¬ 
ment  in  one  direction  only)  in  such 
a  manner  that  the  mass  is  initially 
stationary  during  movements  of  its 
supports  due  to  earth  vibrations 
or  earthquakes.  Being  critically 
damped,  the  mass  eventually  moves 
with  and  amplifies  the  earth  move¬ 
ments.  The  mass  (usually  a  metal 
cylinder)  is  called  a  pendulum  even 
though  it  does  not  normally  move, 
because  the  relative  motion  between 
the  seismometer  pendulum  and  its 
supports  during  an  earthquake  is 


magnet.  For  purposes  of  explana¬ 
tion,  this  permanent  magnet  can  be 
considered  as  attached  to  the  pier 
and  therefore  moving  with  the  earth, 
while  the  coil  can  be  considered  as 
a  stationary  body  of  reference. 

Movement  of  the  earth  will  then 
induce  in  the  coil  a  voltage  which  is 
proportional  to  the  magnitude  and  as  shown  in  Fig.  1.  The  hinges  for 
speed  of  the  movement.  This  voltage  the  two  horizontal  pendulums  are 
is  applied  to  a  recording  galvanom-  vertical  like  those  of  a  fence  gate, 
eter  which  produces  a  graphic  trace 
of  earth  movements.  the  pendulums  in  stable  rather  than 

The  pendulums  of  the  three  seis-  neutral  equilibrium, 
mometers  are  positioned  essentially  make  the  pendulums  return  to  their 


Thre*  aeiimomaten  in  position  on  a  concrete  pier  at  a  station  near  Grcmd 
Coulee  dam.  They  respond  respectirely  to  E-W  (at  leit  rear),  N-S  (at  left 
front)  and  rertical  motion  of  the  earth 


initial  positions  promptly  after  being 
displaced,  just  as  a  gate  will  close 
automatically  if  its  supporting  post 
and  are  tilted  just  enough  to  keep  is  tilted  slightly  toward  the  closed 

position  of  the  gate.  The  vertical 
This  serves  to  pendulum  is  hinged  along  its  length, 
with  the  hinges  positioned  horizon¬ 
tally  like  those  for  a  trap  door  in  a 
floor.  This  pendulum  is  supported 
against  gravity  by  a  leaf -type  spring. 

It  should  be  pointed  out  that  no 
means  are  employed  for  keeping  the 
pendulums  at  absolute  rest.  There 
is  a  certain  amount  of  inherent 
damping  in  the  coil-magnet  system, 
however,  because  induced  current  in 
the  coil  sets  up  a  magnetic  held 
which  interacts  with  that  of  the 
.permanent  magnet""  to  produce  a 
force  which  opposes  coil  movements. 

Special  pendulum-damping  sys¬ 
tems  are  not  necessary  because  earth 
disturbances  set  up  waves  of  various 
types  which  are  readily  recogniz¬ 
able  on  the  traces.  These  waves  have 
different  velocities  also,  and  con¬ 
sequently  arrive  at  a  given  station 
at  different  times.  Earthquake  anal¬ 
ysis  requires  only  a  graphical  record 
of  the  relative  motion  of  the  mas.s 
and  the  pier  plotted  against  time. 


Support 


C ylino/rica/ 
mass 


Horizontal  N  — S 
Seismometer 


Vertical 

Seismometer 


Recording  Galvanometer 

No  amplification  is  needed  be¬ 
tween  a  pickup  coil  and  its  recording 
galvanometer,  since  the  power  out¬ 
put  of  the  coil  derived  solely  from 
earth  movements  is  more  than  suffi¬ 
cient  to  record  the  lowest  level  of 
earth  unrest.  As  a  matter  of  fact, 
the  sensitivity  obtained  with  a 
standard  mirror  galvanometer  is  so 


Horizon+al  E~W 
Seismometer 


Down 


Leaf 

sprinp 


FIG.  1 — Simplified  diagrams  illustrating  methods  of  mounting  the  pendulums 
for  the  three  seismometers.  The  cylindrical  masses  and  attached  coils  are 
initially  stationary  even  though  the  earth  moves 
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time  drum  by  a  radio  receiver  em¬ 
ploying  the  circuit  of  Fig.  2.  This 
is  a  t.r.f.  circuit  permanently  tuned 
to  113  kc,  and  is  operated  by  an 
automatic  time  switch. 

The  scheme  employed  for  record¬ 
ing  the  radio  time  impulses  is  simi¬ 
lar  to  that  used  for  the  half-minute 
marks,  with  the  receiver  output  caus¬ 
ing  deflection  of  the  light  beam  serv¬ 
ing  the  time  drum.  No  confusion 
can  occur  if  the  half-minute  chro¬ 
nometer  signals  and  the  radio  time 
signals  come  simultaneously,  because 
the  two  deflections  are  additive  and 
radio  time  signals  will  stand  out  in¬ 
dividually  wherever  they  occur  on 
the  film. 

Radio  time  signals  are  usually  fed 
only  to  the  time  drum  so  as  not  to 


Tha  Tartical  aalsmomatar  unit  at  tha  right  foreground  detects  earthquakes,  and 
the  amplifier-relay  unit  at  its  left  increases  recording  lamp  intensity  for  the 
duration  of  an  earthquake.  At  the  rear  is  the  10-cycle  power  supply 


great  that  a  potentiometer  must  be 
provided  between  coil  and  galvanom¬ 
eter  to  reduce  the  sensitivity  when 
necessary. 

The  maximum  usable  sensitivity 
at  a  location  is  limited  by  the  micro¬ 
seisms  or  “baby  earthquakes”  at  the 
location.  These  constitute  the  lower 
level  of  earth  unrest,  and  are  found 
whenever  there  is  heavy  machinery 
heavy  road  traffic. 


li3-kc 

inters+oige 

troins 


113 -kc.  Il3-kc 

«nf.—  grid  tnoins.  interstage 
/  trwns. 
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in  operation, 

water  falling,  etc.  Recording  of  mi¬ 
croseisms  would  confuse  seismogram 
interpretation,  just  as  a  high  level 
of  static  noise  confuses  radio  recep¬ 
tion,  Reducing  the  sensitivity  with 
a  potentiometer  relegates  the  micro- 
cisrus  to  the  background  where  they 
are  of  no  consequence. 

Photographic  recording  is  em- 
I'.oyed.  For  each  seismometer  there 
!3  a  lamp-lens  system  which  projects 
;  a  narrow  pencil-like  beam  of  light 
n  the  galvanometer  mirror.  The  re- 
'  iliing  reflected  beam  falls  on  stand¬ 
ard  35-mm  movie  film  wrapped 
.iiuund  a  drum  driven  by  a  constant- 
>r'eed  motor.  The  light  beam  traces 
<  n  the  film  a  curve  which  after  de-  accurately  calibrated  chronometer  complicate  earthquake  recording, 

*  f'lopnient  constitutes  a  permanent  produces  an  electrical  impulse  which  but  at  the  Seismological  Laboratory 

trace  of  earth  movements.  momentarily  deflects  reflecting  mir-  in  Pasadena  both  chronometer  and 

rors  in  the  paths  of  all  light  beams,  radio  time  signals  are  recorded  on 
As  a  result,  small  square-cornered  the  three  seismometer  drums,  and  no 
ma-  tcor  lag  ys  cm  notches  are  produced  on  the  light  time  drum  is  used. 

The  time  of  arrival  of  the  differ-  beam  traces  of  all  three  seismometer 

fntwave  phases  must  be  determined  film  strips  and  sometimes  also  on  a 
S'  accurately  as  possible  because  fourth  film  serving  exclusively  for 
■taithquake  waves  travel  at  the  rate  time-recording  purposes. 

over  a  hundred  miles  a  minute.  The  chronometer  is  checked  eight 
ftcvti  il  factors  enter  into  attain-  times  daily  against  Navy  radio  time 
Blent  of  satisfactory  timing  accuracy  signals  broadcast  from  Mare  Island, 
this  seismograph.  For  five-minute  periods  at  a  time 

First  of  all,  each  half  minute  an  these  signals  are  recorded  on  the 


Tel»chron  type 
2F04  time  switch 


FIG.  2 — Circuit  used  to  receire  Navy  time  signals  for  comparison  with  similarly 
recorded  chronometer  signals  in  the  Benioff  film  recorder 


Film-Driving  Motor 

To  assign  accurate  times  to  the 
arrival  of  different  wave  phases,  it 
is  essential  that  all  recording  drums 
for  a  given  installation  should  rotate 
at  the  same  speed.  This  requirement 
is  met  by  mounting  all  four  record¬ 
ing  drums  (two  for  horizontal,  one 
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TUNING  FORK  DETAIL 
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synchronous  motor  drives  from  a  a  train  of  gears  terminating  in  an 
commercial  power  system  during  in-  endless  metal-belt  pulley  system, 
evitable  power  disturbances.  The  Each  drum  has  a  circumference  of 
problem  was  solved  in  this  seismo-  90  cm,  and  hence  will  hold  about 
graph  by  using  storage  batteries  to  three  feet  of  film.  A  drum  speed  of 
produce  10-cycle  impulse  power  one  revolution  per  hour  is  used,  giv- 
which  is  kept  at  constant  frequency  ing  a  film  speed  of  i  mm  per  second, 
by  tuning  fork  control.  A  trickle  The  entire  drum-supporting  carriage 
charger  operating  from  commercial  translates  to  the  left  for  the  effective 
power  lines  keeps  the  storage  bat¬ 
teries  charged  sufficiently  at  all  times 
to  carry  the  apparatus  over  normal 
commercial  power  outages  without 
affecting  drum  speed. 

The  impulse-generating  circuit  ar¬ 
rangement  is  shown  in  Fig.  3.  Cylin¬ 
drical  iron  lugs  on  the  arms  of  the 
tuning  fork  project  partly  into  the 
hollow  centers  of  the  coils  and  thus 
serve  as  cores.  When  tuning  fork 
vibrations  cause  the  lugs  to  move 
relative  to  coils  Li,  residual  magnet¬ 
ism  in  the  lugs  induces  a  voltage  in 
these  two  coils.  This  voltage  will 
act  on  the  grid  of  the  first  tube  and 
be  amplified,  and  the  resulting  plate 
current  at  the  fork  frequency  will 
flow  through  coils  L  and  keep  the 
fork  vibrating. 


elusions  regarding  relations  be¬ 
tween  dams  and  earthquakes,  but 
valuable  data  is  being  acquired. 


200 


W.E.  9- A 
ballast  lamp 


FIG.  4 — Light  intenslfier  or  ilcuher  circuit  used  between  the  earthquake¬ 
detecting  Tertical  seismometer  and  the  gaWanometer  lamps  to  increase  recording 
beam  intensity  during  earthquakes 
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The  Emissive  Power 
Of  Typical 

Grid  and  Plate  Surfaces 

By  RAYMOND  SZYMANOWITZ 

Technical  Director, 

Acheton  Colloids  Corporation, 

Port  Huron,  Miohtgun 


IT  is  customary  in  the  manufacture 
of  radio  receiving  and  transmit¬ 
ting  tubes,  where  heat  dissipation 
is  important,  to  roughen  and/or  car¬ 
bonize  the  grids  and  plates,  thereby 
minimizing  undesired  thermionic 
emissions. 

I  Roughening  of  these  tube  parts 
may  be  achieved  by  acid  etching  or 
sand  blasting,  while  carbonizing 
may  be  carried  out  by  one  of  several 
methods.  Batch  carbonizing,  for  ex¬ 
ample,  is  accomplished  by  heating 
the  tube  members,  prior  to  assem¬ 
bly,  in  an  atmosphere  of  methane. 
By  closely  controlling  this  operation 
ISO  that  the  methane  undergoes  in¬ 
complete  combustion,  very  black, 
[adsorbed  films  of  carbon  are  pro¬ 
duced.  A  continuous  process  known 
las  strip  carbonizing  consists  of  ap¬ 


plying  concentrated  suspensions  of 
graphite  or  carbon  black  to  the  pre¬ 
fabricated  metal  in  ribbon  form  and 
subsequently  baking  the  same. 

Method  of  Makiag  MaasarcmeRtt 

To  circumvent  the  difficulties 
which  attend  both  of  these  processes, 
it  has  become  common  practice  dur¬ 
ing  recent  years  to  heat  mildly  the 
tube  parts  at  the  time  of  assembly 
and  spray  them  with  an  aqueous  dis¬ 
persion  of  colloidal  graphite  known 
commercially  as  aquadag.  When 
graphite  coatings  produced  by  this 
method  are  applied  to  roughened 
surfaces,  their  emissive  power,  while 
not  so  high  as  that  of  carbon  black, 
is  adequate  for  a  large  variety  of 
tubes.’ 

To  determine  the  radiation  prop¬ 


mmsimiiiiH 


EmissiT*  power  os  a  function  of  tempera¬ 
ture  of  nickel  plated  steel  with  matte 
graphite  coating 


erties  of  the  various  grid  and  plate 
surfaces  employed  in  vacuum  tubes, 
sheets  of  nickel  and  nickel  plated  cold 
rolled  steel  were  subjected  to  such 
treatments  as  acid  etching,  sand 
blasting,  acid  etching  and  graphit- 
ing,  acid  etching  and  carbonizing, 
sand  blasting  and  graphiting,  sand 
blasting  and  carbonizing,  oxidation, 
oxidation  and  graphiting,  oxidation 
and  carbonizing,  etc.  The  emissive 
power  of  these  test  pieces  was 
measured  with  a  calibrated  thermo- 

{Continued  on  page  178) 

^  Representative  tube  types  in  which  graph¬ 
ite  hydrosol  is  used  on  grids  or  piates  to 
increase  radiation  or  reduce  secondary- 
electron  emission  are :  (for  receiving)  power 
amplifier  triode,  triple  grid  power  ampiifier. 
beam  power  ampiifier,  pentagrid  converter, 
pentagrid  mixer  amplifier  and  rectifier- 
doublers  ;  (for  transmitting)  power  amplifier 
pentode,  r-f  power  amplifier  pentode,  beam 
power  amplifier  and  screen  grid  r-f  power 
amplifier. 


EMISSIVE  POWER  OF  SPECIMENS  IN  TERMS 

(By  Interpolation) 
Temperature  Deg.  F. 


WATTS  PER  SQ.  CM. 


Plain  N.P.C.R.S.*. 


(^idized  nickel . 


N.P.C.R.S.  acid  etched  and  strip  carbonized. 


150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

.003 

.005 

.007 

.010 

.014 

.018 

.022 

.027 

.033 

.038 

.003 

.006 

.010 

.015 

.022 

.029 

.038 

.048 

.058 

.071 

.003 

.007 

.012 

.018 

.026 

.034 

.046 

.059 

.073 

.089 

.007 

.013 

.022 

.033 

.(117 

.061 

.082 

.105 

.130 

.160 

.004 

.010 

.018 

.031 

.047 

.068 

.094 

.125 

.162 

.208 

.008 

.016 

.028 

.044 

.066 

.090 

.121 

.159 

.200 

.245 

.007 

.016 

.028 

.041 

.066 

.093 

.125 

.165 

.210 

.260 

.008 

.017 

.031 

.048 

.072 

.097 

.130 

.170 

.215 

.265 

.009 

.019 

.033 

.051 

.075 

.102 

.135 

.176 

.220 

.270 

.009 

.018 

.032 

.049 

.073 

.100 

.132 

.172 

.218 

.270 

.012 

.023 

.039 

.053 

.081 

.110 

.143 

.183 

.223 

.275 

.009 

.019 

.033 

.050 

.076 

.101 

.139 

.184 

.228 

.282 

.008 

.018 

.032 

.051 

.078 

.108 

.145 

.194 

.245 

.310 

.013 

.027 

.019 

.076 

.114 

.156 

.210 

.275 

.346 

.430 

.015 

.031 

.054 

.083 

.122 

.166 

.220 

.286 

.360 

.445 

•  Sickel  plated  cold  rolled  steel. 
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The  Precision  Tuning  Problem  in 

Between  60  and  200  Me  there  are  1000  channels  if  allocations  are  on  a  0.1  percent  basis; 
hut  there  are  14,000  if  allocations  are  on  a  10-kc  basis.  Means  are  suggested  for  secur* 
ing  the  necessary  precision  of  tuning  to  use  these  channels 


The  technical  advances  of  the  last 
war  led  directly  to  broadcasting 
in  the  present  1000-kc  band. 

The  technical  advances  of  this  war 
foreshadow  a  post-war  radio  art 
greatly  freed  of  its  limitations  as  to 
the  number  of  channels  of  communi¬ 
cation  available  by  proper  utilization 
of  the  great  new  world  of  UHF.  The 
key  to  unlock  these  possibilities  is 
precision  of  frequency  to  a  degree 
hitherto  unattained ;  and  the  respon¬ 
sibility  of  forging  this  key  belongs 
to  the  radio  engineer. 

Very  probably  the  first  excursion 
into  UHF  will  be  in  the  region  of 
60  to  200  Me,  a  band  140,000  kc  wide. 
If  allocations  are  on  a  0.1  percent 
basis  there  will  be  slightly  over  1000 
channels  available,  but  with  our  old 
familiar  10-kc  channel  allocation 
there  are  14,000  channels  available. 
These  extra  13,000  channels  are  a 


prize  well  worth  striving  for.  They 
bring  that  day  closer  when  every 
man  can  have  his  own  transmitter 
as  well  as  receiver. 

'  This  band  of  frequencies  is  quite 
attractive  when  compared  with  3000 
Me  for  instance,  as  the  antennas  are 
of  reasonable  size,  giving  good  pick¬ 
up,  and  reflection  and  absorption 
phenomena  are  less  pronounced.  We 
have  some  instrumentation  avail¬ 
able,  also,  and  more  or  less  standard 
tubes  are  operative  in  this  region. 

A  concrete  problem  in  precision 
setting  of  a  tunable  receiver  would 
be  a  university  broadcasting  say  50 
classes  on  50  transmitters.  If  we 
spaced  them  20  kc  apart  we  would 
have  50  channels  to  the  megacycle, 
and  if  they  were  side  by  side,  we 
would  cover  say  from  150,000  kc  to 
151,000  kc.  The  transmitter  would 
be  within  1  kc  of  assigned  frequency. 


as  allowed  by  present  crystal  prac¬ 
tice. 

The  problem  of  manufacturing  a 
receiver  capable  of  picking  out  the 
desired  channel  in  such  a  case  can 
be  attacked  in  two  ways — by  ac¬ 
curacy  and  by  scanning.  Discussion 
of  the  possibility  of  obtaining  ac¬ 
curacies  of  this  order  must  be  left 
until  after  the  war,  but  are  none  too 
bright. 

Virtmt  of  Scaaaing-type  Raccivtrt 

The  scanning  receiver  is  quite  old 
— in  1908  a  patent  shows  a  motor 
driven  tuner  which  stops  when  a  sig¬ 
nal  is  received.  The  modern  varia¬ 
tion  on  this  old  idea  would  use  a 
superheterodyne  with  a  control  tube 
on  the  oscillator,  and  some  means  of 
rather  slowly  varying  the  bias  on  the 
control  tube,  such  as  a  one-cycle  mul¬ 
tivibrator,  so  the  receiver  would  be 
swept  through  the  desired  band. 
Since  the  receiver  would  pass  through 
all  possible  frequencies  in  this  band, 
at  some  instant  it  will  exactly  tune  in, 
the  carrier. 

At  the  output  end  of  the  inter¬ 
mediate  frequency  amplifier  would 
be  a  “director”  unit,  for  instance  the 
usual  FM  detector  unit  with  balanced 
diodes  giving  positive  voltage  on  one 
side  of  resonance  and  negative  vol¬ 
tage  on  the  other  side.  A  usual  re¬ 
ceiver  acceptance  band  width  of  10 
kc  can  well  be  used. 

As  the  carrier  is  passed  through, 
the  director  would  develop  appropri¬ 
ate  voltage  to  hold  the  receiver  on  the 
carrier.  Experience  has  shown  the 
carrier  can  be  intercepted  and  locked 
on  at  such  low  values  of  input  level 
that  the  signal  is  well  below  the  noise 
level  of  the  first  circuit  and  tube, 
and  we  can  expect  the  receiver  to  be 


FIG.  1 — ^Block  diagram  of  tho  proposod  syitem.  To  an  ordinary  luporhot  oro  addod  a 
multiTibrator  gweop  dreuit  to  icon  the  bond  to  be  used,  and  a  director  to  lock  the 
receirer  on  the  desired  carrier 
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By  S.  YOUNG  WHITE 


held  to  closer  than  1  kc  of  the  car- 
■rier  frequency. 

This  system  works  very  well  in 
practice,  but  does  us  little  good 
where  a  number  of  adjacent  carriers 
is  involved,  as  the  receiver  will  seize 
on  the  first  one  encountered.  Our 
canning  receiver  must  be  made  to 
swfci^P  over  a  band  wide  enough  to  in- 
^ude  many  inaccuracies  in  the  re- 
zeiver— warm  up  drift,  voltage,  tem¬ 
perature  and  humidity  effects,  dial 
and  setting  inaccuracy — to  name  the 
most  important.  Consequently  we 
must  choose  a  sweep  ten  or  twenty 
channels  wide,  and  must  identify  the 
desired  carrier  in  some  way. 

Scanning  receivers  of  the  motor- 
driven  type  have  been  suggested 
which  stop  on  each  carrier  conse- 
<:utively  and  remain  in  this  condition 
until  a  complete  series  of  dots  which 
identify  a  particular  carrier  has  been 
ieceived.  If  this  carrier  is  unwanted, 
the  receiver  resumes  the  scanning 
•edition  until  it  encounters  a  car¬ 
rier  having  the  predetermined  num- 
kr  of  dots  which  distinguish  the  de- 
!>ired  carrier.  Having  located  such  a 
carrier,  the  receiver  remains  recep¬ 
tive  to  the  carrier  until  either  the 
receiver  or  the  carrier  is  turned  off. 


How  to  Idoatify  tho  Desirod  Carrier 


UST  or  TUBES  AND  VALUES 


Tube 

Grid 

Plate 

Function 

Type 

Leak 

Resistor 

Oscillator 

966 

26,000 

10,000 

0.6  cycle  Osc. 

6N7 

2  megs 

0.2  meg 

Control  Tube 

964 

0.6  meg 

First  Audio 

6N7 

0.6  meg 

0.26  meg 

Output 

6B7 

0.6  meg 

Filter  Amp. 

6N7 

0.6  meg 

0.16  meg 

Filter  Beet. 

6R7  diode 

0.1  meg 

Director  Driver  6K7 

0.6  meg 

screen  20,000 

Director  Diode  6H6 

0.6  meg 

It  is  easily  realized  that  this  is  a 
time  consuming  process,  and,  when 
a  large  number  of  channels  must  be 
txplored,  a  transmitter  must  be 
transmitting  its  identifying  code  for 
a  very  considerable  time  to  insure 
that  the  receiver  has  had  time  to  lo¬ 
cate  it.  We  avoid  this  delay  by  identi¬ 
fying  the  signal  with  a  “tone”  and 
providing  means  whereby  the  re¬ 
ceiver  locks  on  a  carrier  having  a 
predetermined  “tone.” 


This  “tone”  can  be  of  sub-audio, 
audio  or  super-audio  frequency.  The 
sub-audio  range  is  rather  unattrac¬ 
tive  due  to  the  long  time  interval  re¬ 
quired  for  one  cycle  and  for  filter 
voltage  build-up,  as  well  as  the  size 
and  weight  of  the  filter.  The  tone 
may  well  be  in  the  audio  range,  but 
if  it  is  desired  that  the  tone  be  on 
all  the  time,  some  complication  en¬ 
sues  from  the  necessity  of  putting  a 
“hole”  in  the  audio  response  curve 
so  that  the  tone  would  not  be  heard 
sufficiently  loudly  to  interfere  with 
the  speech  transmission. 

Receivers  of  the  broadcast  type 
often  have  a  cut-off  of  4000  cycles  as 
the  upper  limit  of  the  audio  band  re¬ 
ceived.  The  identifying  tone  fre¬ 
quencies  may,  therefore,  commence 
at  5000  cycles,  for  example,  and  con¬ 
tinue  on  up  indefinitely,  say  to  20,- 
000  cycles  or  even  higher. 

The  advantage  of  having  the  tone 
on  all  the  time  is  especially  marked 
in  mobile  work,  where  due  to  inter¬ 
ference  patterns  on  the  ground  or 
the  acrobatics  of  a  plane  in  the  air, 
there  may  be  short  intervals  where 
zero  signal  exists  in  the  receiver  an¬ 
tenna.  After  this  condition  ceases 
to  exist,  however,  rapid  and  posi¬ 
tive  contact  with  the  carrier  must 
once  more  be  obtained,  and  naturally, 
if  the  tone  were  not  there,  the  re¬ 
ceiver  would  not  lock  on  the  carrier. 

The  way  to  utilize  this  tone  is  to 
provide  a  receiver  of  the  type  afore¬ 
mentioned  but  in  which  the  director 
device  which  serves  to  effect  the  lock¬ 
ing  on  the  carrier  is  normally  inop¬ 


erative,  and  is  only  rendered  opera¬ 
tive  to  perform  the  locking  function 
by  a  switching  device  which  responds 
to  the  identifying  tone  impressed  on 
the  desired  carrier. 

It  will  be  realized  that  once  a  re¬ 
ceiver  is  designed  to  respond  only  to 
an  identifying  tone,  it  must  not  re¬ 
spond  to  a  carrier  it  passes  over, 
regardless  of  its  strength,  which  does 
not  have  the  exact  tone  identification 
for  which  the  receiver  has  been  de¬ 
signed.  A  feature  to  be  guarded 
against  in  the  construction  of  a 
receiver  which  rapidly  scans  a  large 
number  of  channels  is  the  building 
up  of  paralyzing  transients  which 
will,  in  effect,  cast  a  shadow  behind 
such  a  strong  undesired  carrier  that 
the  receiver  will  keep  on  sweeping, 
but  will  be  paralyzed  until  the  excess 
voltage  charges  leak  off,  as  for  ex¬ 
ample  from  the  grid  circuits.  This 
means  that  the  desired  station  may 
be  hidden  in  such  a  shadow  so  that 
the  receiver  will  lack  the  necessary 
sensitivity  to  pick  it  up  promptly 
when  sweeping  in  one  direction,  but 
when  returning  in  the  sweep  from 
the  opposite  direction  will  pick  it  up. 

In  high  speed  scanning  receivers 
of  the  tone  identified  type  the  action 
of  the  AVC  device  should  be  either 
extremely  fast  or  extremely  slow. 
If  it  has  some  intermediate  value,  it 
will  cause  the  receiver  to  lose  sensi¬ 
tivity  for  a  time  just  after  passing 
over  an  undesired  carrier.  Since  the 
receiver  continues  scanning  regard¬ 
less  of  the  AVC  voltage  developed, 
there  would  be  a  certain  time  of 
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A  VC  voltage  decay  during  which  the 
receiver  will  be  quite  insensitive,  and 
unable  to  pick  up  a  weak  desired  car¬ 
rier  which  may  be  encountered.  In 
scanning  at  the  rate  of  several  hun¬ 
dred  channels  per  second,  a  high 
speed  AVC  action  is  rather  difficult 
to  secure.  An  extremely  slow  one  is 
preferred  which  will  build  up  only  a 
negligible  voltage  in  passing  through 
an  undesired  carrier  at  these  high 
scanning  speeds,  attained  by  choos¬ 
ing  large  values  for  the  AVC  filter. 

Requirements  of  the  tone  operated 
switching  device  or  “tone  switch”, 
are  severe.  We  may  sweep  at  the 
rate  of  100  to  200  channels  per  sec¬ 
ond,  equivalent  to  passing  over  the 
entire  broadcast  band  in  consider¬ 
able  less  than  one  second.  Differently 
expressed,  it  means  passing  through 
a  desired  carrier  in  substantially  5 
to  10  milliseconds.  In  that  time  the 
tone  switch  must  build  up  to  full 
amplitude  of  action,  must  charge  up 
its  filter  condensers,  and  must  ener¬ 
gize  the  director,  which  in  turn  must 
build  up  and  charge  its  filter  con¬ 
densers,  and  the  signal  must  be  locked 
on  and  held.  This  requires  that  no 
transient  surges  can  be  allowed  to 
build  up,  no  matter  how  small,  which, 
on  discharge,  would  tend  to  cause 
release  of  the  carrier  once  it  had  been 
identified  and  locked  on. 

The  tone  can  be  recognized  and 
utilized  by  mechanical  resonant  sys¬ 
tems,  as  for  example,  by  a  tuning 
fork;  or  by  a  resonant  electrical  cir¬ 
cuit  or  several  such  circuits  in  cas¬ 
cade.  The  selectivity  must  be  of  such 
a  high  order  that,  if  the  circuit  is 
tuned,  for  example,  to  accept  7000 
cycles,  no  response  whatsoever  can 
be  tolerated  at  6500  or  7500  cycles. 
It  will  be  realized  that  the  desired 
signal  modulated  at  7000  cycles  may 
generate  a  voltage  of  one  microvolt 
but  an  undesired  signal  modulated  at 
6500  cycles  may  generate  a  voltage 
of  100,000  microvolts  and  the  re¬ 
ceiver  must  not  lock  or  even  hesitate 
when  passing  through  the  100,000 
microvolt  undesired  signal.  The  cus¬ 
tomary  manner  of  securing  this  se¬ 
lectivity  is  to  use  as  highly  reso¬ 
nant  circuits  as  practical  and  cascade 
them  until  the  desired  degree  of  se¬ 
lectivity  is  attained.  The  size  and 
weight  of  such  a  filter  is  considerable, 
and  it  has  the  further  serious  ob¬ 
jection  that  the  time  interval  re¬ 
quired  for  full  resonant  voltage  to 
build  up  is  too  long  to  permit  the  re¬ 
ceiver  to  scan  at  a  sufficient  rate. 
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Having  considered  some  aspects  of 
the  problem,  the  block  diagram  of 
Fig.  1  shows  an  actual  receiver  that 
meets  the  requirements.  It  is  induc¬ 
tance  tuned  from  100  to  200  Me. 
Actually  it  was  a  double  superhetero¬ 
dyne  (not  shown  as  such)  with  17-Mc 
first  i.f.  and  a  460-kc  second  i.f.,  with 
headphone  output  so  we  could  check 
it  as  a  mobile  unit.  All  image  and 
spurious  responses  were  90  db  down. 
With  a  two-stage  r-f  amplifier,  the 
output  at  twice  the  noise  voltage  was 
secured  at  one  quarter  microvolt  in 
the  72-ohm  line  input.  Bandwidth  is 
15  kc  with  sharp  cut  off  and  sweep 
range  of  1  percent.  This  wide  sweep 
was  chosen  to  get  experience,  as  there 
is  no  necessity  for  all  of  the  sweep  in 
the  problem  we  have  set  up  in  this 
article.  In  all  ways  the  receiver  was 
designed  for  maximum  possible  per¬ 
formance  to  fully  survey  the  capa¬ 
bilities  of  the  system,  and  of  course, 
had  features  not  feasible  to  incorpor¬ 
ate  in  a  commercial  receiver.  A  much 
simpler  receiver  would  do  quite  as 
well  for  this  purpose. 

The  oscillator  and  control  tube 
were  the  subject  of  a  very  consider¬ 
able  research  program. 

Hew  to  Achieve  Selectivity 

Experience  has  shown  that  the 
cathode  of  the  oscillator  tube  must  be 
grounded  to  eliminate  heater-to- 
cathode  cyclic  effects,  when  the 
source  of  heater  voltage  is  alter¬ 
nating  current  or  direct  current 
from  the  battery  which  also  supplies 
a  motor  generator  or  vibrator  type 
of  plate  supply  voltage.  At  these 
high  frequencies  the  grid  of  the  tube 
has  extremely  poor  admittance  ef¬ 
fects,  and  if  attempts  are  made  to 
tune  the  grid  circuit,  conditions  al¬ 
most  invariably  occur  where  the  sys¬ 
tem  will  commence  oscillating  at  a 
parasitic  frequency  determined  by 
the  constants  of  the  plate  cricuit.  It 
is,  therefore,  preferred  to  use  an 
oscillator  whose  plate  circuit  is 
tuned,  with  a  tickler  circuit  to  pro¬ 
vide  a  grid  voltage  of  the  proper 
phase  to  generate  the  oscillations. 
The  resonant  plate  circuit  may  have 
lumped  constants  comprising  the  coil 
and  condenser  as  shown,  or  may  com¬ 
prise  a  quarter-wave  line.  Where  the 
constants  of  the  circuit  are  lumped, 
a  variable  condenser  is  unsuitable 
for  tuning  due  to  the  varying  L/C 
ratio,  which  gives  much  more  stabil¬ 
ity  at  one  end  of  the  tuning  range 


than  at  the  other,  thereby  providing 
greatly  exaggerated  variations  of 
the  range  of  sweep  of  the  control 
tube.  By  making  the  tuning  con¬ 
denser  of  a  fixed  value  and  varying 
the  inductance  coil  so  as  to  change 
its  permeability,  as  by  means  of  a 
powdered  magnetic  core,  substan¬ 
tially  equal  percentage  tuning  ef¬ 
fects  are  secured  throughout  the 
band  of  frequencies.  An  additional 
advantage  of  effecting  the  tuning  of 
the  oscillator  by  change  of  perme¬ 
ability  lies  in  a  more  simplified 
switching  procedure  where  different 
coils  are  used  for  the  reception  of 
different  frequency  ranges.  Each 
such  coil  may  have  attached  to  it 
permanently  its  own  tuning  con¬ 
denser,  thus  forming  a  circulating 
path  of  low  resistance,  and  the  only 
switching  required  is  for  the  switch¬ 
ing  connections  at  the  grids  and 
plates  of  the  tubes. 

The  conventional  control  tube  can¬ 
not  be  used  with  this  oscillator  with¬ 
out  some  modification.  A  control  tube 
network  always  includes  some  means 
of  taking  voltage  from  the  tuned  cir¬ 
cuit,  shifting  its  phase  as  near  to 
90  deg.  as  practicable,  amplifying 
it  with  the  control  tube,  and  intro¬ 
ducing  the  resultant  back  into  the 
tuned  circuit.  Being  90  deg.  out  of 
phase,  it  thus  acts  as  a  reactance, 
either  inductive  or  capacitive,  and 
thus  retunes  the  circuit  to  some  new 
frequency.  By  controlling  the  ampli¬ 
fying  ability  of  the  control  tube,  we 
can  introduce  any  desired  fraction 
of  this  reactance  and  thus  tune 
smoothly  over  a  small  band  by  vary¬ 
ing  the  grid  voltage  of  the  control 
tube. 

Phatc-ShifiiRg  Problems 

The  simplest  phase  shifting  net¬ 
work  is  to  insert  a  series  resistance 
in  the  grid  circuit  of  the  control  tube. 
To  produce  90  deg.  of  shift,  how¬ 
ever,  the  resistance  would  have  to 
be  infinite,  and  the  condenser  per¬ 
fect.  Since  the  condenser  is  the  in¬ 
put  capacity  of  the  tube,  and  at 
these  high  frequencies  has  a  large 
loss  component,  we  cannot  meet  this 
requirement.  The  series  resistance 
cannot  be  very  large  either,  or  it 
would  cut  down  the  voltage  across 
the  condenser  (the  input  capacity  of 
the  tube)  to  a  negligible  value.  Since 
the  amplifying  ability  of  tubes  at 
these  frequencies  is  very  low,  we 
must  start  with  a  high  value  of  in¬ 
put  to  obtain  a  reasonable  output 
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We  overcome  this  difficulty  by  intro¬ 
ducing  another  phasing  network  to 
make  up  the  difference  between  the 
go  deg.  or  so  of  phasing  we  can  ob¬ 
tain  in  practice  with  the  simple  net¬ 
work,  and  the  desired  90  deg. 

The  grid  tickler  of  the  oscillator 
is  shown  in  the  diagram  as  consist¬ 
ing  of  two  inductances.  One  is  the 
mutual  inductance  with  the  tank 
circuit,  the  other  the  leakage  induc¬ 
tance  of  the  tickler  itself.  There  is 
of  course  a  phase  shift  in  the  charg¬ 
ing  current  of  the  oscillator  grid  as 
it  passes  through  the  leakage  induc¬ 
tance,  and  by  proper  design  of  the 
tickler  we  can  vary  this  between 
rather  wide  limits.  By  taking  off 


Maltivibrator-Dirwcter  Circait* 

The  0.5  cycle  sweep  oscillator 
shown  is  a  multivibrator  with  grid 
condensers  of  one-half  microfarad 
and  grid  resistors  of  two  megohms. 
It  generates  about  100  volts  of  the 
usual  bad  waveform.  This  is  taken 
off  a  10-megohm  resistor  which  feeds 
into  the  i  fif  condenser  at  the  bottom 
of  the  control  tube  grid  leak,  and 
generates  about  it  3  volts  across  it 
which,  because  of  the  marked  filter 
effect  of  the  10  megohms,  is  nearly 
sine  wave.  It  will  be  noted  this  vol¬ 
tage  is  left  on  continuously,  as  it 
takes  about  10  seconds  to  start  up. 
When  the  director  is  in  action  it 


FIG.  2 — Circuita  amployad  in  U>«  tconning-typ*  praciaion-hmad  racalaar  ior  u-h-i  uaa. 
Although  toIum  of  tho  compononta  will  Tory  with  iroguonciaa  omployad,  ate.,  conaid- 
arobla  data  will  ba  found  in  tha  taxt 
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I  *he  excitation  for  our  control  tube 
retwork  from  the  oscillator  grid  we 
have  a  voltage  which  is  already 
ph.-ised  somewhat,  and  the  resistance 
of  700  ohms  in  series  with  the  con¬ 
trol  tube  grid  completes  the  phasing 
to  as  close  to  90  deg.  as  we  require. 
In  practice  we  can  even  exceed  90 
^eg.  if  we  wish. 
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This  is  important,  since  if  the  con¬ 
trol  tube  reflects  positive  resistance 
it  may  stop  the  oscillator,  and  if  it 
rt^tleots  negative  resistance  the  com- 
I'in.ition  may  parasitically  oscillate 
•it  the  frequency  of  some  loop  in  the 

The  cathode  of  the  control  tube  is 
f'lx  volts  above  ground  and  held  there 
^  y  a  small  bleeder.  The  useful  range 
r  f  control  voltage  is  from  —  3  to  —  9 
Volt'  or  It  3  volts  centered  about  the 
f'Xed  bias. 


can  deliver  it  25  volts  which  is  suffi¬ 
cient  to  swamp  the  it  3  volts  of  the 
sweep  oscillator. 

The  director  is  the  one  described 
in  the  writer’s  article  on  Signal 
Seeking  Systems  in  the  January 
1935  issue  of  ELECTRONICS.  It  has  the 
advantage  over  later  devices  of  the 
same  type  in  that  the  low  impedance 
primary  windings  give  very  good 
limiting  action — with  one-quarter 
microvolt  into  the  antenna  trans¬ 
mission  line  we  observed  it  22  volts 
out,  and  with  100,000  microvolts  in 
it  gave  It  26  volts  out.  This  obviously 
minimizes  transients  as  we  sweep 
through  a  strong  signal. 

The  cathode  of  the  director  driver 
tube  is  50  volts  above  ground.  The 
screen  is  in  parallel  with  the  switch 
tube,  a  triode.  When  the  switch  tube 
has  no  bias  (the  no-signal  condition) 


it  draws  relatively  heavy  current 
through  their  common  series  resis¬ 
tor  and  holds  the  screen  at  -f  20 
volts.  Since  the  cathode  is  -f  50 
volts,  the  screen  is  thus  —  30  volts, 
and  the  driver  tube  is  absolutely 
blocked.  By  impressing  —  10  volts 
on  the  grid  of  the  triode  switch  tube, 
it  is  blocked,  draws  no  current,  and 
the  screen  rises  to  150  volts  above 
ground,  or  100  volts  above  the  cath¬ 
ode  and  the  driver  tube  is  fully  oper¬ 
ative.  It  is  the  purpose  of  the  tone 
filter  assembly  to  furnish  this  —  10 
volts  when  a  signal  having,  in  this 
case.  7000  cycle  modulation,  is  passed 
over. 

The  tone  filter  must  meet  two  op¬ 
posing  requirements — almost  infin¬ 
ite  selectivity  and  also  very  rapid 
response.  We  can  tolerate  no  response 
to  a  100,000  microvolt  signal  modu¬ 
lated  at  6500  or  7500  cycles,  and  yet 
we  must  fully  respond  in  a  few  milli¬ 
seconds  to  7000  cycles  carried  by  the 
weakest  usable  signal  of  less  than 
one  microvolt. 

The  two  coupled  tuned  circuits 
shown  in  the  tone  filter  have  a  Q  of 
25.  This  is  the  highest  Q  that  will 
allow  full  amplitude  to  build  up  in  3 
milli-seconds.  These  are  fed  through  a 
small  capacitor  from  the  plate  of  the 
first  audio  tube.  Their  output  is 
stepped  up  by  a  resistance  coupled 
stage  and  impressed  on  the  diode 
sho^  as  being  in  the  final  audio 
tube.  There  it  is  rectified,  and  the 
negative  voltage  produced  blocks  the 
switch  tube.  But  how  about  the  off- 
frequency  response?  Since  our  Q 
is  25  and  cannot  be  more  except  by 
increasing  build-up  time,  the  6500 
cycle  response  is  down  about  3  times, 
and  we  must  drive  this  down  to  noth¬ 
ing. 

Ut«  ef  Limiter  Action  to  Increase 
Selectivity 

Off  resonance,  a  tuned  circuit  re¬ 
quires  considerable  power  to  give  an 
appreciable  response.  Our  first  de¬ 
sign  point  is  to  arrange  the  first 
audio  tube  to  have  quite  small  plate 
current,  so  the  maximum  power  it 
can  deliver  to  the  tuned  circuits  is 
sharply  limited,  and  strong  off-fre¬ 
quency  response  is  prevented. 

The  second  design  point  is  to 
work  into  a  backed-off  diode — one 
that  will  not  respond  at  all  unless  a 
certain  threshold  value  is  exceeded. 
In  this  receiver  the  bias  on  the  last 
{Continued  on  page  214) 
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Electronic  motor  control  provides  variation  over  wide  range  of  speeds.  Substitution  of  elec¬ 
tronic  control  for  motor-generator  drive  aids  war  effort  by  releasing  rotating  machinery  for 
additional  productive  uses.  Comprehensive  treatment  of  electronic  methods  of  motor  control 
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FIG.  1 — Simpliitod  functional  diagram  Ulus- 
tratlng  oppUcotion  of  oloctronlc  rodtiilers 
to  control  of  o  d-c  shunt  motor 


FIG.  2 — Completo  onginooring  diagram  of 
roetiflor  and  auxUiaries  for  supplying 
powor  to  a  d-c  shunt  motor 
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DIBECT-CURBENT  motors  are  based 
on  the  electrod3mamic  principle 
that  a  conductor  through  which  cur¬ 
rent  flows,  and  which  is  exposed  to  a 
magnetic  flux,  is  subjected  to  a  de¬ 
flecting  force.  If  such  secondary  in¬ 
fluences  as  saturation,  and  armature 
reaction,  are  disregarded,  the  basic 
performance  characteristics  of  d-c 
motors  can  be  explained  by  the  fol¬ 
lowing  simplified  relations : 

1.  Torque  is  proportional  to  the 
product  of  armature  current 
and  field  current. 

2.  Counter  emf  is  proportional  to 
the  product  of  speed  and  field 
current. 

3.  Counter  emf  is  equal  to  line 

voltage  minus  IR  drop.  ^  ,  .  . 

tinuous  rating.  Overload  capacity  is 

Continuous  capacity  is  governed  determined  by  the  maximum  torque 
primarily  by  heating  limitations.  In  the  motor  is  able  to  deliver  and  by 
the  case  of  duty  cycles,  the  rms  the  commutation  limit. 
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characteristics,  and  the  use  of  a  d-c 
motor  implies  a  d-c  power  supply,  h 
industries 


locations  where  d-c 
power  is  available  the  d-c  motor  is 
readily  applied,  particularly  where 
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the  limited  speed  range  of  3  to  1  or 
1  to  1  by  field  control  is  sufficient. 

Ibis  speed  range  can  be  widened 
considerably  if  the  armature  voltage 
is  varied  independently  of  the  field 
excitation,  but  this  method  of  speed 
control  is  not  obtainable  from  a 
constant-potential  d-c  distribution 
jystem  unless  a  d-c  to  d-c  motor-gen¬ 
erator  set  is  used  to  obtain  the  var¬ 
iable  armature  voltage. 

When  an  a-c  network  is  the  only 
wwer  supply,  some  form  of  a-c  to 
1-c  conversion  equipment  must  be 
jsed  to  provide  a  d-c  supply  for  the 
notor.  Otherwise,  the  alternative  is 
i  special  form  of  a-c  motor  of  limited 
ipeed  range  or  a  constant  speed  a-c 
nduction  motor  coupled  through  a 
nechanical  variable  speed  transmis- 
ion  or  an  electromagnetic  coupling 

[vice. 

Where  a-c  power  is  available,  a  Many  of  these  auxiliary  devices  three  phase  circuit  arrangements, 
mple  d-c  power  supply  from  which  are  much  the  same  for  a  given  size  the  transformer  may  be  omitted  en- 
operate  a  d-c  motor  might  be  the  or  complement  of  tubes,  irrespective  tirely.  The  single  phase  rectifier 
ectronic  circuit  of  Fig.  1  which  is  of  a-c  supply  voltages  and/or  output  circuit  combinations  usually  require 
biphase  rectifier  using  gaseous  dis-  voltage  within  the  rating  of  the  some  form  of  voltage  transformation 
charge  tubes.  However,  so  eiemen-  tubes.  Therefore  it  is  desirable  to  in  order  to  operate  standard  voltage 
fery  a  circuit  would  require  the  fol-  standardize  the  frequency  and  vol-  d-c  motors  from  standard  voltage  a-c 
lowing  additions  to  become  commer-  tage  for  the  excitation  of  all  control  systems.  The  fixed  ratio  of  a-c  to  d-c 
C::lly  practicable:  (1)  A  filament  devices  and  to  provide  taps  for  this  voltages,  which  the  type  of  circuit 
C^ansformer  is  needed  to  supply  the  voltage  on  the  secondary  of  the  anode  itself  determines,  is  not  the  ratio  of 
fc.v-voltage,  high-current  filaments  transformer,  the  taps  being  spaced  the  standard  a-c  or  d-c  distribution 
^  the  tubes.  (2)  A  time  delay  relay  equidistant  each  side  of  the  neutral  system  voltages.  For  example,  the 
wd  contactor  should  be  used  to  pre-  midtap  for  the  purpose  of  grid  con-  circuits  of  Figs.  1  and  2  require  a 
®nt  current  flow  through  the  tubes  trol,  if  used.  The  115-volt,  50/60  cps  midtapped  a-c  voltage  of  approxi- 
^fore  they  have  reached  operating  supply  is  a  convenient  type  of  sup-  mately  275  volts  rms  each  side  of 
I -iperature.  (3)  Anode  fuses  are  ply  upon  which  to  standardize.  midtap  in  order  that  the  rectified 

?4uired  to  isolate  defective  tubes  A  complete  control  circuit  is  shown  d-c  output  will  be  230  volts  and  this 
S'd  to  protect  the  remaining  tubes  in  Fig.  2  and  the  photograph  of  a  particular  voltage  ratio,  namely, 
M  d  the  transformer  from  the  effect  typical  panel  in  Fig.  3.  The  same  550/275  volts,  is  not  a  common  for 


FIG.  3 — EncloMd  thyratron  motor  controller  lor  d-c  shunt  motors 
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yze  the  d-c  power  supply  but  tkJ 
control  for  larger  motors  must  in- 
elude  a  current-limiting  means  ex 
temal  to  the  motor  itself.  The  cir 
cuit  of  Fig.  4  includes  a  standard 
push-button  operated  *motor-starte! 
which,  in  this  case,  consists  of  a  re 
sistance  Re  connected  in  series  .vit; 
the  motor  armature  and  a  contact.: 
lA  so  arranged  that  at  a  certai: 
definite  time  after  the  starting  is  in. 
itiated,  the  contactor  will  drop  on: 
and  short-circuit  the  series  resisto: 
Rs  and  will  simultaneously  cause  an¬ 
other  contactor  FF  to  release  tht 
full-field  shorting  around  the  fieic 
rheostat  so  as  to  allow  the  motor 
speed  to  rise  to  whatever  speed  ths 
weak-field  setting  of  the  rheostat  de¬ 
termines. 

Overload  protection  is  by  means  d 
a  thermally  actuated  relay  OL  xvhiot 
responds  approximately  to  the  /Jf: 
heating  of  the  armature  conduotr  rs, 
For  stopping,  a  resistor  R  DB  is  con¬ 
nected  across  the  motor  armature  tc 
dissipate  the  energy  of  the  armature 
and  its  shaft  load  and  thus  provide 


ANC  -Anode  contactor 
TDR  -Filament  time  de¬ 
lay  relay 

T,  —  Anode  transformer 
Tj  —  Filament  trans. 
J08  ~  Jog  button 


FIG.  4 — ^Rectliier,  oiudliariea  and  motor  FIG.  5 — Magnetic  non-roTereing  two  point 
starter  ior  d-«  shunt  motor  controlled  by  controller  proTiding  adjustable  speed  and 
electron  tubes  dynconic  braking 


Because  so  little  material  goes  into 
the  construction  of  a  tube,  the  cur¬ 
rent  being  conducted  through  the  gas¬ 
eous  discharge  rather  than  through 
copper  conductors,  these  tubes  have 
very  little  thermal  storage  capacity 
by  which  to  absorb  the  additional  in¬ 
ternal  heating  which  would  accom¬ 
pany  sustained  overloads.  They  have 
no  energy  storage  so  that  the  cur¬ 
rent  which  leaves  at  the  cathode 
must  enter  simultaneously  at  the 
anode.  By  contrast,  a  d-c  generator 
has  an  appreciable  thermal  storage 
because  the  mass  of  material  of 
which  it  is  constructed  is  able  to 
absorb  the  additional  heating  inci¬ 
dent  to  prolonged  overloads,  and  it 
has  considerable  energy  storage  in 
the  form  of  inertia  of  the  rotating 
mass  of  the  armature.  Hence,  when 


gaseous  discharge  tubes  are  used  to 
supply  a  motor  load,  consideration 
must  be  given  to  the  nature  and 
amount  of  the  current  which  may  be 
demanded  of  the  tubes  as  well  as  to 
the  effect  of  the  current  wave  shape 
on  the  performance  of  the  motor. 

Just  as  the  tubes  have  a  maximum 
current  rating,  so  too  does  the  d-c 
motor  have  a  maximum  current 
which  it  will  commutate  success¬ 
fully,  and  it  is  one  of  the  functions 
of  a  motor  control  to  limit  the  start¬ 
ing,  accelerating,  running,  and  de¬ 
celerating  currents  within  this  max¬ 
imum  rating.  Small  d-c  motors  (us¬ 
ually  fractional  horsepower  sizes) 
may  have  sufficient  internal  im- 
pedence  to  limit  the  starting  and  ac¬ 
celerating  currents  to  values  which 
will  not  damage  the  motor  or  paral- 


rapid  dynamic-braking  of  the  nu  t 
speed  to  a  low  value  from  which  ’ 
may  be  mechanically  braked  to  ; 
dead  stop  if  the  frictional  losses  ar 
not  sufficient  to  bring  it  to  a  coastir. 
stop  in  a  reasonable  time.  Th! 
motor-starter  unit  is  shown  in  Fi? 
5.  An  even  smaller  size  base  ar.: 
enclosure  is  used  for  the  panel  - 
Fig.  3;  this  panel  in  combi  nati  : 
with  an  anode  transformer  of  a:- 
proximately  half  the  volume,  " 
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able  at  all  speeds.  At  very  low 
speeds,  the  armature  current  must 
be  reduced  below  the  rated  value  at 
basic  speed,  because  of  the  reduced 
air  cooling  effect  upon  the  armature 
conductors.  This  is  true  whether  the 
motor  is  operated'  from  electron 
tubes  or  from  a  generator. 

When  the  motor  speed  is  deter¬ 
mined  by  armature  voltage  control 
at  full  field  the  power  output  of  the 
motor  is  reduced  proportionately  as 
the  speed  is  reduced  but  the  torque, 
or  “twisting  effort”  at  the  shaft,  will 
be  constant  at  full-load  value  if 
rated 
flows. 


AC 

Mtjppfy 


twitch 


-AC  ///*•  confmetor 

'AC  fhmrrrmt  fwtmy 

'  CW>AW  rttmy 

-DC  /ffw  ccnfmctCr 

'DC  jmtmntrnrwmM  rttm 

■  Dytmmrc  trokk^  cohtmetor 
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osrr.  Owtotwt 
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•  Djrtwmic  hrmkin^  zwifmctor 
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fitM  rttitfor 

'  mtwyiiinf  contactor 
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full-load  armature  current 
This  is  the  operating  region 
of  constant  torque  and 

Conversely,  when,  ai 
e.m.f. 


variable 


horsepower, 

constant  armature  counter 
the  speed  is  determined  by  field 
weakening,  the  horsepower  output 
remains  constant 


jsW-'jw  sVj_ 

^  Puth  stmtion 


of  the  motor 

throughout  the  increase  in  speed  if 
rated  armature  current  flows,  but 
the  rotating  equipment  of  torque  decreases  as  the  field  is 

weakened  to  increase  the  speed. 


FIG.  6 — Electronic  Torioble  Toltaqe  driT*  for  d-c  shunt  motor 


provide  excitation  for  a  1-hp  motor,  range  as 
indicating  the  space-saving  possibil-  Fig.  6. 
ities  of  electronic  equipment.  Furthermore,  in  view  of  the  pres-  This  is  the  operating  region  of  C( 

For  those  applications  which  re-  ent  war-time  demand  for  d-c  ma-  stant  horsepower  and  varia 

quire  a  much  greater  speed  ratio  chines  and  the  consequent  scarcity  torque. 

than  is  available  by  field  weakening  thereof,  substituting  the  electronic  One  very  important  feature  of  1 
alone,  the  d-c  variable-voltage  drive  control  of  Fig.  7  in  place  of  the  mo-  motor-generator  type  of  varial 

tor-generator  drive  of  Fig.  6  has  the  voltage  drive  of  Fig.  6  (which 

advantages  of  releasing  one  d-c  gen-  difficult  to  obtain  when  tubes  s 
erator  which,  in  combination  with  substituted  as  in  Fig.  7)  is  1 


has  been  almost  universally  used. 

A  typical  drive,  as  diagrammed  in 
Fig.  6,  provides  a  variable  armature 
voltage  as  well  as  a  variable  field  another  electronic  control  could  be-  braking  action  which  spontaneously 
excitation  for  the  d-c  motor.  The  come  the  motor  for  another  drive,  results  when  the  setting  of  the  speed 
control  is  such  that  from  a  speed  of  and  of  freeing  one  induction  motor  control  rheostats  is  changed  from  a 
perhaps  say  10  percent  of  basic  for  use  elsewhere,  besides  having  left  high  speed  to  a  lower  speed  or  when 
speed  up  to  basic  speed,  the  speed  is  over  a  small  d-c  exciter  which  could 
determined  by  the  armature  voltage  be  used  for  some  constant-speed 
applied  to  the  motor  while  the  field  motor  application, 
is  at  full  strength ;  from  basic  speed 
up  to  the  maximum  speed  for  which 
the  motor  is  designed,  say  3  times 
basic  speed,  the  speed  is  set  by  the 
reduced  field  excitation.  (“Basic” 
speed  is  the  rated  speed  of  the  motor 

operated  at  rated  armature  voltage  same  grid  control  devices  of  Fig.  7 
and  rated  field  current).  Thus,  a  could  be  applied  to  any  electronic 
speed  change  of  10  to  1  by  armature  drive  whether  J  hp  or  5  hp.  How- 
voltage  control  and  3  to  1  by  field  ever,  it  should  be  pointed  out  that 
weakening  becomes  an  over-all  speed  the  mere  use  of  electronic  tubes  to 
range  of  30  to  1.  provide  variable-field  excitation  to 

Thyratron  tubes  in  rectifier  cir-  any 
cuits  may  be  grid-controlled  to  pro-  exte 
vide  variable  voltage  to  a  motor  in  mot 
much  the  same  sense  as  does  the  gen-  eral 
erator  in  Fig.  6.  If  the  circuit  of  whe 


Another  point  in  favor  of  elec-  instance  the  d-c  motor  acts  as  i 
tronic  control  is  the  fact  that  the  generator  and  the  d-c  generator  as  a 
control  rheostats  are  so  much  smaller  motor  to  pump  power  back  into  the 
and  more  compact  than  the  field  a-c  system  via  the  a-c  driving  motor 
stats  which  are  used  to  control  which  acts  as  an  a-c  generator.  This 

regenerative  action  tends  quickly  to 
hold  the  motor  speed  down  to  the 
speed  control  setting.  Since  it  is  a 
fundamental  action  of  electron  tubes, 
as  now  made  and  used,  to  pass  cur¬ 
rent  in  one  direction  only,  the  tube 
circuit  of  Fig.  7  cannot  permit  the 
d-c  motor  will  not  successfully  reversal  of  current  which  must 
id  its  speed  range  unless  the  company  a  transfer  of  power  from 
>r  itself  has  been  designed  to  op-  the  d-c  side  to  the  a-c  system.  So, 
B  under  weak-field  conditions  when  subjected  to  an  overhauling 
;her  supplied  from  tubes  or  a  load,  the  terminal  voltage  of  the 
rator.  motor  rises  and  the  motor  “free- 

le  wide  range  of  speed  which  is  wheels”  in  a  mechanical  sense.  This 
B  available  by  variable-armature  limitation  is  greatly  minimized 


electromcj 


I  detail  later.  Furthermore,  many  of  The  thyratron  tube  may  be  absorbing  the  instantaneous  differ- 
.  the  simpler  applications  are  not  thought  of  as  a  synchronous  switch  ences  between  the  output  voltage  of 
I  basically  of  an  overhauling  nature  which,  during  each  positive  half  the  tube  and  the  counter  e.m.f.  of 
land  have  sufficient  frictional  losses  cycle  of  the  alternating  voltage  wave,  the  armature.  Therefore  the  arma- 
p  that  the  matter  is  not  as  serious  as  connects  the  a-c  supply  to  the  d-c  ture  current  will  flow  in  pulses  as 
i  at  first  it  may  have  seemed.  How-  load  and  permits  current  to  flow  each  tube  passes  current  for  the 
lever,  it  is  another  reason  why  the  na-  through  the  tube  in  a  direction  from  relatively  short  interval  w'hen  its 
r  ture  of  the  mechanical  load  is  a  anode  to  cathode.  The  grid  control  anode  voltage  is  greater  than  the 
i  factor  to  be  considered  when  apply-  action  determines  how'  much  of  each  armature  counter  e.m.f. 


basically  of  an  overhauling  nature  which,  during  each  positive  half 
and  have  sufficient  frictional  losses  cycle  of  the  alternating  voltage  wave. 


f  ing  electronic  control  to  motors  positive  half  cycle  of  the  a-c  voltage  a  d-c  ammeter  (D’ Arson val  per- 
r  Either  drive,  that  of  Fig.  6  or  that  wave  shall  be  utilized  and  how'  much  manent-magnet  type  instrument) 
iof  Fig.  7,  will  have  speed  regulation  is  unused.  If  the  early  part  of  each  connected  to  read  armature  current 

I  as  the  motor  is  loaded.  That  is,  if  successive  wave  is  unused,  and  only  will  give  a  steady  reading  of  the  aver- 

[ preset  for  a  certain  speed  under  no-  the  latter  portion  of  each  w’ave  is  value  of  these  pulses  as  shown  by 

I  load  conditions,  the  speed  will  de-  transmitted  by  the  tubes  to  the  load,  the  dotted  line  in  the  sketches  because 

^crease  as  the  motor  is  loaded.  This  then  the  full  voltage  which  could  be  the  meter  is  too  sluggish  to  respond 
jfmay  not  be  too  objectionable  in  the  made  available  at  the  load  is  reduced  to  the  current  pulsations.  This  pulsing 
f  higher  speed  regions  as  shown  in  in  proportion  to  the  area  of  the  vol-  nature  of  the  armature  current  tends 


A  d-c  ammeter  (D’ Arson val  per- 


will  give  a  steady  reading  of  the  aver¬ 
age  value  of  these  pulses  as  shown  by 


BtmI 


Fig.  8.  However,  it  becomes  an  tage  wave  which  is  actually  utilized,  to  produce  more  heating  in  the  ar- 
actual  limitation  in  the  low-speed  If  the  firing  point  is  delayed  until  mature  conductors  than  would  be 
range  where,  at  full  load,  the  voltage  almost  the  end  of  each  positive  half  produced  by  a  continuously  flowing 
drops  of  both  motor  and  generator  cycle,  then  very  little  voltage  area  current  of  the  same  meter  reading. 

■  may  equal  the  no-load  output  voltage  remains  to  be  transmitted  to  the  In  other  words,  the  rms  value  of  an 
I  of  the  generator  as  shown  in  Fig.  8  load  circuit  and  the  rectifier  output  intermittent  or  pulsating  armature 
I  so  that  the  motor  speed  would  drop  voltage  is  very  much  reduced.  Con-  current  is  greater  than  the  average 
to  zero  when  fully  loaded  and  yet  versely,  if  the  firing  is  advanced  to  value.  An  rms  ( current-squared 
would  rise  to  some  definite  value  the  beginning  of  the  voltage  wave,  type)  of  instrument  in  series  with 
*  whenever  the  load  was  removed.  If  the  d-c  output  voltage  is  the  maxi-  ^  permanent-magnet  type  instru- 
f  the  motor  speed  is  to  be  held  constant  mum  value  possible  for  a  given  rms  ment  reading  average  values  would 
from  no-load  to  full-load,  some  means  anode-to-neutral  voltage  in  combin-  result  in  two  unlike  readings,  the 
must  be  provided  to  increase  the  ation  with  a  given  circuit  arrange-  value  always  being  the  greater, 

generator  induced  voltage,  as  by  in-  ment  of  the  tubes.  The  armature  itself  has  inductance 

teasing  the  field  excitation  in  pro-  The  sketches  of  Fig.  7  show  the  which  acts  to  a  limited  extent  like  a 


teasing  the  field  excitation  in  pro- 
iiortion  to  the  sum  of  the  voltage 


The  armature  itself  has  inductance 
which  acts  to  a  limited  extent  like  a 


approximate  wav’e  forms  of  output  reactor  and  tends  to  widen  out 


ir()|>s  of  generator  and  motor.  On  a  voltages  and  currents  for  various  current  pulses  and  reduce  their 
motor  generator  set  drive,  this  com-  degrees  of  grid  phase  shift  and  for  heights.  Beyond  certain  values 

pi'Tisation  may  take  the  form  of  a  the  two  different  types  of  load  cii-  current  this  inductance  may  cause 
Hoosier  generator  whose  voltage  out-  cuits  represented  by  the  counter  ^he  tube  current  pulses  to  overlap 
put  is  a  function  of  motor  current;  e.m.f.  of  the  armature  and  the  highly  „j,d  produce  a  continuous  output  cur- 


vith  thyratron  tube  control  it  is  ac- 


i  mplished  by  the  addition  of  a  supply  the  armature  directly,  with- 
mall  transformer  and  a  vacuum  out  benefit  of  a  d-c  smoothing  re- 
*ube.  actor  or  other  external  means  of 

Thyratron  tubes  are  grid  con- 
aolled  in  a  manner  somewhat  anal- 

gous  to  the  ignition  timing  of  a  - 

gasoline  engine.  That  is,  the  grid  .-Ho-loaol  andmo^or 

--  -.speeo/  aotjusied to-this  value 

•■ct.s  much  as  a  spark  plug  to  deter-  'oo  - * — i - 

rnine  when,  during  the  cyclic  inter- 

al  in  which  the  tube  anode  is  posi-  ts  _ 

•ive  with  respect  to  the  cathode,  the  1  ^ 

ube  will  fire  and  begin  to  conduct  o  Armature j 

<  'urtnt  from  anode  to  cathode.  Once  leo |i5o  - t/ttifnTuZcTo'JZ-! 

iui  i  ent  has  begun  to  flow,  it  is  not  ?  hw  voltages  than/ 

■he  grid  but  rather  the  natural  iS  |  ^ 

r-'tion  of  the  anode  power  circuit  oAo  |ioo  - No-had  generator  vo/ts\ 

1  u  i  1  i  and  motor  speed  adjust-' 

'nich  must  make  the  current  zero;  £  <  tothis  j 

, ’hen  the  grid  can  regain  the  control  ^ 

hy  which  it  prevents  conduction  un-  /  —  I _ 

lil  the  firing  point  of  the  next  posi-  |  w  fig.sa^' j 

five  interval.  This  is  not  the  .same  o  j  ‘  j  _ j  i 

h-  havior  as  the  grid  in  a  high  vac-  o  is  5o 

'  ani  tube  wherein  the  grid  has  com-  - - 

control  of  the  current  when-  Fin 


e.m.i.  01  me  armature  ana  tne  nigniy  produce  a  continuous  output  cur- 
inductive  field.  The  armature  tubes  ,.en|.  ^ith  appreciable  ripple  super¬ 
supply  the  armature  directly,  with-  imposed.  The  pulsating  nature  of 
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FIG.  8 — Speed  regulation  caused  by  voltage  drop  in  ormature*  oi  motor 

and  generator 
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Narrow  Band-P 


FIG.  1 — Types  of  unsymraetrical  bond-pass  filters;  type  lUi  has  greater  ottenu- 
ation  aboTe  pass  bond;  type  1114  has  higher  ottenuation  below  pass  band. 
Type  nil  has  higher  impedance  ot  frequencies  awoy  from  pass  band. 
terminating  resistance;  Fj=  upper  cutoff  and  Fi=  lower  cutoff  frequency. 


For  control  or  experimental  pur-  P^ss  band 
poses,  filters  of  the  type  which  of  the  hig 
pass  only  narrow  bands  are  often  quencies  av 
used.  These  filters  may  be  symmetri-  the  type  II 
cal  (constant  K)  or  unsymmetrical  to  type  III,, 
in  general  type;  the  characteristics  The  perf 
of  the  two  types  differ  somewhat,  he  pr( 

and  it  is  to  the  advantage  of  the  en-  the  relation 
gineer  to  be  able  to  determine 
quickly  which  type  he  should  em¬ 
ploy.  By  means  of  certain  simplifi-  ^  graphic, 
cations  in  method,  it  is  possible  to  however,  f 
use  the  nomograms  given  and  de-  ”^®t  °  s  an 
rived  here  without  too  much  loss  in  Q^j^her  me1 
accuracy.  Consider. 

In  addition  to  symmetrical  band-  n®?l®cting 
pass  filters  with  constant  K,  unsym-  th 

metrical  filter  types  IIIi  and  III,*  he  obtained 
shown  in  Fig.  1  are  of  considerable  Z, 

importance.  Although  the  attenua-  ^  -  o  pr 
tion  characteristics  of  these  two  '  -  > 

types  are  not  as  steep  as  those  of  where 

the  constant  K  type,  their  inherently  d  is  the  di 
lower  insertion  loss  at  the  midband  the  resista 
frequency  makes  their  use  desirable  Inserting 
for  certain  applications.  This  is  and  C,  fror 
especially  true  in  the  very  narrow  the  followii 
band-pass  filters  where  the  insertion 

21 

losses  at  the  midband  frequency  of  Zi  =  jy 

the  symmetrical  filter  become  too 

large.  The  attenuation  of  either  of  Similarly 

the  two  types  of  filters  is  not  sym-  dance  is 

metrical,  the  attenuation  being  much  ^ 

greater  at  frequencies  above  the  pass 

band  with  type  IIIi,  and  below  the  -r^pn  = 


gives  the  minimum  insertion  lo« 
Unlike  the  constant  K  section,  tb 
lowest  insertion  loss  for  this  type  c: 
filter  does  not  occur  exactly  at  m  i 
band,  but  takes  place  when 


and  a  is  a  minimum, 


•  Shea,  T.  E.,  “Tranamitision  yetirorks  aii<l 
Wave  Filters,”  D.  Van  Nostrand  Co.,  lOUO, 
p.  310. 
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Charts  enabling  one  to  design  quickly 
a  filter  of  desired  characteristics.  For 
given  cutoff  frequencies  and  coil  Q, 
the  minimum  attenuation,  attenua¬ 
tion  at  cutoff  frequencies  and  the 
actual  curve  may  be  obtained.  Time 
spent  in  trial  design  is  reduced  to  a 
few  minutes 


FIG.  2 — Alignment  chort  giTing  insertion  loss  in  filters  describe<L 
Ft  and  Fi  are  the  cutoff  frequencies;  F  is  any  frequency  inside 
the  pass  bond.  Upper  three  scales  ore  for  region  below  Fi; 
iower  scales  are  fer  region  above  Fi 


^  ~CbQrts  giving  minimum  loss  in  using  an  unsymmetrical 
of  the  types  described.  This  occurs  at  the  frequency  which 
i,;  is  equal  to  0.707  V77TT7 
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FIG.  4 — Insertion  loss  ot  the  cut-off  frequencies  in  unsymmetrical 
type  nil  bond-pass  filters.  This  chart  may  be  used  for  a  type 
HI.  filter  if  the  values  of  Fi  and  Fj  are  interchanged 
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FIG.  7— Im 
a  tie 


We  have  =  0.5  -i-  f’r’  i, 

or  the  point  of  minimum  insertion 
loss  takes  place  for  a  frequency 

F  =  0.707  (■*> 

At  the  point  of  minimum  attenua¬ 
tion 

F^?  ^  F{-  (Fs  +  1 

cosh  a  ,o) 

The  nomogram  shown  in  Fig.  3  is 
based  on  this  equation.  At  the  cut¬ 
off  point  where  F  =  F„ 

•_  _ 

2Zj  Ui{F.}  -  Fv) 

,  .  .  •  2F,- 

and  cosh  a  =  1  -r  ,/ 

while  at  the  cut-off  point  F  —  F- 
the  attenuation  may  be  expressed  as 

2Fv* 

coA  a  -  -  I  +  j 

Alignment  charts  in  Fig.  4  may  be 
used  to  find  the  insertion  loss  at  the 
cut-off  points. 

Now  the  entire  response  curve  of 
the  filter  may  be  found  by  using 
Fig.  2  to  determine  the  attenuation 


within  the  pass  band.  The  minimum 
attenuation  and  the  attenuation  at 
the  cutoff  frequencies  can  be  found 
by  using  Figs.  3  and  4  respectively. 
The  approximate  performance  is 
found  by  drawing  a  curve  through 
these  points. 

Characteristics  of  Filter  Having  Anti- 
Resonant  Shunt  Arm 

Similarly,  for  the  band-pass  filter 
type  III,  shown  in  Fig.  1,  it  may  be 
shown  that 

Zi  _  -  j  2Fi^  IF  +  iQ  jr-  -  Fi^)l 

2Z  '  ((?  -  jl)  F  (F*  -  F,*) 

After  eliminating  the  imaginary  in 
the  denominator 

Z.  _  2F,5  (F  -  F^)  2F,= 

2Z,.  F  (/•,=*  -  Fr)  (F(F,-  -  F,*) 

2F,*  .2F,*(F-F^) 

'<?(F,*-  Fi»)  '^■’QF^iFi^  -  Fi*) 
The  expression  of  is  much 

more  complicated  than  the  one  ob¬ 
tained  for  type  III,.  It  may  be  sim¬ 
plified.  however,  by  neglecting 


_ 2Fr 

-  F,*) 

The  error  introduced  by  this  omis¬ 
sion  is  slight  even  if  Q  is  only  25 
and  Fj/Fj'  is  1.02.  Then 

Zi  2F,*(F  -  F,*)  .  2Fi* 

2Zj  F(F-  -  Fi*)  ^  Q(F**  -  Fi*i 

,  ,2Fi^'F  - 
(?F(F,»  -  Fi*, 

While  the  equation  for  Z,/2Z.  still 
seems  somewhat  complicated,  it  can 
be  handled  quite  easily.  In  the 
method  just  outlined,  the  imaginary 
part  of  the  expression  Zi/2Z~  is  used 
mainly  to  calculate  the  performance 
at  F,  and  F„  and  the  minimum  in¬ 
sertion  loss  from  Eq.  (8). 

When  F  =  F„ 

2Z:  ■^Q{F,^-F{-^ 

and  when  F  =  F-, 

2Z,  ■  (?(  F*  -  F,-) 

Equations  (9)  and  ( 10)  are  the 
unrt  pvcpnt  that  the 


Z,  _ 

2Z,  '( 
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FIG.  S — Alignment  chart  oi  insertion  loss  in  synunetrical  (constont 
K)  bond-pass  filters 


FIG.  6 — Insertion  loss  at  the  midband  in  coaetcmt  E  band-peu 
filter.  Reflection  losses  do  not  appreciably  affect  these  valuei 
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FIG.  7 — Insertion  loss  of  cutoff  points  in  constant  K  filter.  Actual 
attenuation  will  be  greater  due  to  reflection  losses 


FIG.  S — Colevkrted  perionBoaoe  o<  constaat  K  rmwua  type  llli 
filters  when  coil  Q  is  assumed  equal  to  50 


R!1 


insertion  loss  at  Fi  for  type  III,  is 
;  the  same  as  at  F,  for  type  IIIj  and  at 
;  F,  the  same  as  Fi.  The  alignment 
chart  in  Fig.  4  may  then  be  used  for 
both  types  except  that  the  values  for 
,  Fi  and  F,  are  interchanged  when 
;  applying  to  a  type  III«  filter. 

In  the  same  manner,  the  real  part 
■  of  Eq.  (8), 

I  2fi^ll  -  (Fi/FT] 

f  -  Fi* 

[  compares  with  the  real  part  of  Eq. 

I  (1)  which  can  be  written  as 

I  2F,*11  -  (F/F,)*l . 

i  F;*  -  Fi* 

From  these  relations  it  can  be 
i  seen  that  the  theoretical  perform- 
I  ance  of  type  III,  filters  may  be  ob¬ 
tained  from  the  alignment  charts  in 
:  Fig.  2  if  for  values  of  F,/F  the 
I  values  of  F/F,  are  used ;  similarly, 
F/F,  of  type  nil  are  used  to  calcu- 
!  late  F /F,  of  type  III,. 

I  The  point  of  minimum  insertion 


loss  in  this  type  of  filter  occurs 
where 

v2Fi  F. 

VFj*  +  Fi* 

Substituting  this  value  for  F  in  Eq. 
(10),  the  expression  at  minimum 
insertion  loss  is 


cosh  a  = 


Fr  +  Fi* 
QiF^  -  Fi*) 


This  is  similar  to  Eq.  (5),  and  the 
nomogram  in  Fig.  3  may  be  used. 

Thus  we  see  that  the  performance 
of  both  filter  types  may  be  obtained 
from  the  same  set  of  alignment 
charts. 

Application  to  Constant  K  Filtors 

The  charts  in  Figs.  5,  6,  7  are 
obtained  in  the  same  manner  for  use 
with  the  constant  K  type  filter,  and 
are  especially  applicable  in  calculat¬ 
ing  the  performance  of  narrow  band 
filters.  None  of  these  charts  take 


into  account  reflection  losses.  The 
actual  attenuation  in  the  constant  K 
type  and  type  III,  will  be  greater 
than  obtained  at  points  away  from 
the  midband.  The  performance  near 
the  midband  will  not  depart  greatly 
from  the  values  obtained  by  means 
of  these  nomograms. 

To  compare  the  performance  of 
the  two  types  of  filters,  calculated 
performances  of  type  III,  and  of  the 
constant  K  type  are  shown  in  Fig.  8. 

The  Q  of  the  coils  were  assumed 
to  be  50  and  the  ratio  F,/F,  for  the 
two  types  was  selected  so  as  to  give 
the  same  midband  insertion  loss.  The 
ratios  are  1.09  for  the  constant  K 
type  and  1.04  for  the  unsymmetrical 
type.  From  the  curve  we  can  see 
that  if  the  performance  in  the  vicin¬ 
ity  of  the  midband  is  more  impor¬ 
tant.  the  unsymmetrical  filter  may 
be  used.  The  saving  in  space,  weight, 
and  cost  will  be  approximately  20 
jiercent. 
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Tel  e  V  i  s  i  o  n 

Aids  OCD 


Stymied  for  the  duration  of  the  war 
insofar  as  commercial  application  is 
concerned,  transmitters  and  receivers 
are  being  put  to  good  use  training 
civilian  defense  workers  in  the  proper 
performance  of  their  important  duties 
from  a  central  point 


TRAFFIC — Specially  trained  by  head' 
quarters  and  assisted  by  a  local  polin 
oiiicer.  a  zone  commander  laces  cd 
NBC  camera  and  passes  on  his  expeit 
knowledge  of  how  to  handle  crowds 
during  an  emergency 
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to  el)>ct Tonics. 

'.^Ilectric  Circuits — By  E.E.  Staff  of  M.T.T., 
John  W  iley  and  Sona,  782'p.  37.50. 
c«»mprehenslve  trt*atment  of  linear  circuit 
plicnomena  witli  some  discussion  of  nonlinear 
By  Lord  Rayleigh,  Robert  circuits. 

.Macmillan  Co.,  Vol.  I,  380  P.  ^  ...  .i 

\FlectrlcaI  I  undamentalN--rec/intcal  Manual 
'  TM  1-355,  IVnr  Department,  Waahington, 
\cmillan  D.  C..  Superintendent  of  Documenta,  Waah¬ 
ington,  />.  C..  155  p,  30.25,  1931. 

Hnrarr  •'  manual  of  basic  electrical  phenomena  for 
-lO.l  h  radio  electricians  and  operators  and  service 
men. 

k  ^ 

_ If,,  ■  Electrovly mimics  -By  Leigh  Page  and  .V.  /. 

J  jr  Adania,  D.  Van  Xoatrand,  506  p,  $6.50.  1919. 
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Flrroenta  of  Electrical  EnslaecrinK — Ar- 
thtir  L.  Cook,  John  Wiley  A  Bone,  tiff  p, 
tk.OO, 

A  !<hort  course  written  to  fit  all  students  of 
jnifinerlnf  for  future  work  in  their  profession. 

CnfineorlBK  EleetTlelty — By  R.  Q.  Hudeon, 
John  Wiley  4  Son*.  tSi  p.  tS.OO.  1911. 
Cooeise  exposition  of  principles  and  applica¬ 
tions  of  electricity  and  ma^etism  tor  tech¬ 
nical  students  not  specializing  in  electrical 
engineer  inf. 

EIrctrle  and  Mafnetle  Fields — By  Stephen  8. 
Atwood,  John  Wiley  A  Sona,  130  p,  31.30, 
!nd  ed.,  1941. 

(leneral  introductory  course  in  electricity  and 
magnetlsers  as  basis  for  more  advanced 
,K>urBes  in  design. 

.  Electric  Clrcnlt  Analysis — By  M.  O.  Haiti, 
'  John  Wiley  and  Bona,  389  p,  34-50,  1930. 
Thorough  treatment  of  principles  and  laws 
of  electric  circuits. 

Klewsats  of  Kleetrlclty — By  Wm.  H.  Titnbie, 
John  Wiley  and  Bona,  589  p,  33.00,  1937. 
Fundamental  data  on  electricity  with  which 
Tocational  school  students  should  be  familiar. 


trlcity  biU  who  are  not  specializing  in  elec-  a  complete  discussion  of  electrical  measuring 
trical  engineering.  methods  and  principles  primarily  at  audio 

'Principles  of  Electrical  Engineering — By  frequencies. 

Otocof  C.  Blalock,  McOraw-Hill  Book  Co.,  Electrical  Measurements  and  Measorlng 

-Tfi  1  #1  /l/l  •aiW  Itkyc  V  _  .  .  ^  m  we 


584  P,  34.00,  tnd  ed.,  19.16.  ' 

Concise  presentation  of  fundamental  prin¬ 
ciples.  with  reference  to  practical  applications 
for  technical  students. 

yStatic  and  Dynamic  Electricity — By  W.  R. 
Smythe,  McOraw-HHl  Book  Co.,  560  p, 
36.00,  1959. 

Formulates  basic  laws  of  electrostatics,  mag¬ 
netostatics  and  electromagnetic  theory  by 
concise  vector  methods  from  underlying  ex¬ 
perimental  facts. 


Instruments — By  S.  W.  Oolding,  Pitman 
Publiahing  Corp.,  898  p,  37.50,  1940. 

I’rinclples  of  Electric  and  Magnetic  Measur^ 
meats — By  P.  Vigoreana  and  C.  E.  Webb, 
Prentice-Hall  Inc.,  399  p,  35.00,  1933. 

Discusses  all  types  of  Instruments,  both  elec¬ 
trical  and  magnetic  and  outlines  tests  and 
experiments  that  can  be  conducted  through 
their  use. 

i  Caaunercial  A-C  Measurements — By  G.  W. 
Stubbinga,  D.  Von  Noatrand  Co.,  348  p, 
36.00,  9nd  ed.,  rev.,  1937. 

Comprehensive  account  of  theoretical  elec¬ 
tricity  and  practical  construction  of  electric 
measuring  instruments. 


magnetlsers  as  basis  for  more  advanced  y  Electric  Circuits  and  Machinery — By  F.  W.  tg  qo  9nd  ed  rev  1937 

...urses  in  design.  8onr  Vol'  F  5^i3”p’'lt%% Comprehensive  ’account  of  theoretical  el^- 

Electrie  Clrcnlt  Analysis — By  M.  O.  Haiti,  gg  gg  igLg  ’  P»  »  4  •  oi.  II,  and  practical  construction  of  electric 

John  Wiley  and  Bona,  389  p,  34-50,  1930.  ‘  measuring  instruments. 

.  1.—.  Ceneral  textbook  for  non-electrical  engineer-  , 

***  principles  and  laws  j^g  students  and  as  introductory  text  for  y.\dvanred  Electrical  Measurement — By  W.  C. 
of  electric  circuits.  electrical  engineering  students.  ''  Michela,  D.  Van  Noatrand  Co.,  347  p,  33.50. 

Elements  of  Electricity— By  Wm.  H.  Timbie,  Mathematical  Theorv  of  Bleetrleit*  .nH  ' 

John  WUey  and  Sona,  569  p,  33.00,  1937.  „etism— By  Sir  Jamea  Jea^  MacmiUar^o  Comprehensive  textbook  covering  fully  all 
Fusdamental  data  on  electricity  with  which  587  p,  34.85,  1995.  electrical  measurements,  standard  methods 

Tocational  school  students  should  be  familiar.  and  apparatus  used  in  the  laboratory. 

.  «  .  .  .  WT  •'^Fundamentals  of  Electromagnetism — By  Oeof- 

Eiteentlals  of  Electricity — By  Milliam  H.  Tim-  frey  Cullwick,  Hacmillan  Co.  359  p.  33  75.  /^The  Measurement  of  Inductance.  Capacltanco 

Me.  John  Wiley  and  Sona,  303  p,  39.00,  I9S9.  and  Frequency — By  Albert  Campbell  A  B.  C. 

1931.  .//,  .  „  „  Child,  D.  Von  Noatrand  Co.,  488  p,  319.00, 

Facts  and  laws  of  good  electrical  practice  for  1935. 

stodents  and  workmen.  ^  •»  lesa.  Complete  and  authoritative  work,  explaining 

of  Aiternottnir  rnereoto— w  H  ^Electricity  and  Magnetism — By  C.  A.  Culver,  theory,  how  theory  is  applied  to  each  type  of 

sona,  377  p,  39.95,  9nd  ed.,  1939.  Electricity  and  Magnetism,  Theory  nnd  Ap-  ’"““y  measuring  problems. 

Contains  only  that  material  essential  to  a  plication — By  N.  E.  Gilbert,  Hacmillan  Co.,  Experimental  Radio  Englneeriag — By  J.  H. 

worker  on  a-c  appliances.  585  p,  34-50,  1941-  Horecroft,  John  Wiley  A  Sona,  345  p,  33.50, 

Electrical  Engineering — By  C.  V.  Christie,  tTEIectrlcal  Engineering — By  L.  A.  Hazeltine,  > 

McOraw-Hill  Book  Co.,  717  p,  35.00.  Hacmillan  Co.,  695  p,  36.50,  ISgi.  51  experiments  covering  the  entire  range  of 


Electricnl  Engineering — ay  U.  V.  Vhrtatie, 
McGraw-Hill  Book  Co.,  717  p,  35.00. 
Standard  text  for  Junior  and  senior  electrical 
engineering  students,  emphasizing  power  and 
machinery. 


Frlnclples  of  Electricity — By  Leigh  Page  and 
N.  I.  .Adama,  D.  Van  Noatrand  Co.,  690  p, 
34.95,  1931. 


Experimental  Radio  Englneeriag — By  J.  H. 
Horecroft,  John  WUey  A  Sona,  345  p,  33.50, 
1931. 

51  experiments  covering  the  entire  range  of 
radio  circuit  theory. 


Radio  Frequency  Measurements  by  Bridge 
and  Resonance  Methods — By  L.  Hartahorn, 


Fusdamentals  of  Electricity  and  Elcctromag-  Text  suitable  for  undergraduates  who  have  ^^>^>,****^**J?’ 
sctlsm — By  V.  A.  Suydam,  D.  Von  Noatrand  completed  physics  and  calculus  and  for  ~  'p-aetlce  of  Radio  Freononev 

Co..  p.  14.75.  comprehen- 

College  text  designed  to  provide  broad  com-  training  In  electromagnetism.  cott,  487  p,  319.50,  1931. 

prehenslve  understanding  of  electrical  tech- q  Electricity ;  A  Study  of  First  Principles— By  »  <>  ^  . 

Elmer  E.  Burna,  D.  Van  .Noatrand  Co.,  9 SC,  ‘  Radio  Frequency  Electrical  Measurem^ts^ 

.  ,  .  .  ..  „  II  7’,  man  By  H.  .A.  Brown,  HcGraw-Hill  Book  Co.,  383 

Indunlrial  Electrlcltv :  Direct  rnrrent  Prac-  V,  a  1.  > -t ,  1V3U.  »  ' 


advanced  students  wishing  more  comprehen-  ^ 
sive  training  in  electromagnetism.  ^ 


.Measurement* 


cott,  487  p,  319.50,  1931. 

lOlX  J  . 


etlce  of  Radio  Freqnonc.v 
By  E.  B.  Houllin,  Lippin- 


Isdustrial  Electricity;  Direct  Current  Prac-  i‘,  *  i.  ‘ 
tlte--By  Wm.  H.  TitiiMe,  John  Wiley  and  .Alternating  Currents  for  Technical  Students 
Sona,  b-lo  p,  33.00,  1939.  fty  Calvin  C.  Bialiop,  l>.  Van  Noatrand  Co., 

Important  principles  of  electricity  as  applietl  317  p,  39.00,  1930. 

to  modern  ndiistry.  /Insulation  of  Electrical  .Apparatus — By  Doug- 

Isifodiictory  Electrodyiutmlcs  for  Engineers  *  laa  F.  Hinrr,  HcGraw-Hill  Book  Co.,  308  p, 
— By  Edward  Bennett  and  H.  H.  Crothera,  35.00,  1941. 

McGraw-Hill  Book  Co.,  655  p,  34-50,  1996.  Discussion  of  insulatiou  problems  for  designer 


A  development  of  the  theory  and  electrical 
principles  which  are  fundamental  to  the  de¬ 
sign  and  technical  supervision  in  the  elec¬ 
tricnl  Held. 

Iiilrixliirtlon  to  Electrical  Engineering — By 
Oeurge  V.  Hueller,  Hefyaw-HUl  Book  Co., 
S08  p,  39.75. 

Transient  and  steady  state  treatment  of  elec- 
•  trie,  magnetic,  and  dielectric  circuits. 

Magnetic  Circuits  and  Transformers — By 

i  I'..  E.  Staff  of  H.I.T.,  John  Wiley  A  Sona,  In 
Preaa.  , 

I  Principles  of  Eleetrioity  and  Electromagnet¬ 
ism— By  G.  P.  Harnwell,  HcGraw-Hill 
Book  Co.,  619  p,  35.00,  1938. 

’  Intro«luctiun  to  experimental  and  theoretical 
1  rlectrlclty  from  point  of  view  of  physicist  \ 
I  with  greater  emphasis  on  experimental  as¬ 
pects  Sound  training  in  electricity  and 
physics  a  prerequisite,  as  given  in  first  5 
years  of  most  colleges. 

i  Prisriplea  of  Electrical  Engineering— By 
11’.  II.  Timbie  and  V.  Buah,  John  Wiley  and 
Bona,  540  p,  3rd  ed.,  34.50. 

.1  well  known  test  for  beginning  electrical  eii- 
i  gineering  students. 

‘  Priaelples  of  Electric  Power  Transmission —  ' 
By  L.  F.  Woodruff,  John  Wilen  and  Bona, 
i57  p,  33.50,  9nd  ed. 

Kuodu mentals  principles  of  power  transmis¬ 
sion  uiid  methods  whereby  they  are  made  ap¬ 
plicable  to  practical  engineering  problems. 

Principles  of  Alternating  Currents — By  R.  R. 
Lairrence,  HcGraw-Hill  Book  Co.,  457  p, 
t4  00,  193.':. 

A  Well  known  college  text  on  principles  of  a-c. 

I  Principles  of  Alternating  Current  Machinery 
— By  It.  R.  Lawrence,  HcGraw-Hill  Co., 
<>■11  p,  35.50,  3rd  ed.,  1940.  < 

I A  standard  college  text  treating  transformers 
■*nd  rotating  a-d  machinery. 

"  PrincipIpM  and  Practice  of  Electrical  Engi¬ 
neering  -By  A.  Gray  ond  O.  A.  Wallace. 
McGraw  Hill  Book  Co.,  586  p.  3  4.00,  5th 
«3.,  1940. 

lor  those  requiring  good  knowledge  of  elec- 


la*  F.  Hinrr,  HcGraw-Hill  Book  Co.,  306  p, 
35.00,  1941. 

Discussion  of  insulatiou  problems  for  designer 
and  user  of  electricnl  apparatus. 

Traveling  AVaves  on  Transmission  System — 
By  L.  r.  Hewley,  John  Wiley  and  Sona,  334 
p,  34.-70,  193S. 

Convenient  reference  and  texthok  for  advanced 
courses  In  engineering. 


p,  <4-00,  1938. 

Laboratory  measurements  text  for  seniors 
and  engineers. 

Measurements  In  Radio  Engineering — By  F. 
E.  Terman,  HcGraw-Hill  Book  Co.,  400  p, 
34.00,  9nd  ed..  1945. 

Engineering  discussion  of  measurement  prob¬ 
lems  commonly  encountered  by  radio  engin¬ 
eers. 


Transients  in  Linear  Systems-  -  By  H.  F.  Gard¬ 
ner  and  J.  L.  Barnea,  John  Wilry  and  Sona^ 
389  p,  35.00,  1949.  ' 

Rigorous  yet  simple  treatment  of  linear  physi¬ 
cal  systems. 

^Hlgh  Voltage  Cables— By  L.  Emanuell,  John 


n  Wiley  and  Sona.  334  “‘f,**  5'".? 

,  Hand,.  HcGraw-Hill  Book  Co.,  491  p,  35.00, 

il  texthok  for  advanced 

Measurement  methods  and  systems  covering  a 
wide  range  of  frequencies.  A  reference  work 
stems-  -  By  H.  F.  Gard-  with  many  bibliographical  references. 

John  Wilry  and  Sona^-.  _  „ 

\Sl-h  Course  in  Radio  Fundamentals — By  George 
,  .  ,  u  I  Grammer,  American  Radio  Relay  League, 

itnient  of  linear  physl-  Hartford,  Conn.,  104  P,  30.50.  1949. 

Elementary  laboratory  experiments  for  those 
By  L.  Emanuell,  John  with  little  equipment  who  must  study  by 


Wiley  and  Sona,  107  p,  39.50,  1930.  themselves.  Vocational  or  high  school  level. 

Pesrind"aupHcalfons  ”'‘"®*  '"‘•‘‘""‘‘’‘^•W^thode  Ray^sclllography-By  J.  T.  Mac- 

test  ana  applications.  Oregor-Horria  and  J.  A.  Henley,  Inatru 

Electric  Circuit  and  Machine  Experiments  -  ments  Publiahing  Co.,  949  p.  38.00,  1938. 

By  F.  IV.  Hehre  and  J.  A.  Balmaford,  John  /C  d 

Wiley  A  Sona.  978  p.  39.00. 

.  ,  -  ,  \  ......  '  Merwyn  Bly,  John  lUfey  ond  Sona,  30  p. 

Eighty-four  experiments  covering  laboratory 
course  for  college  work. 


vApcriiucuis  cuveriuK  lAOorHiorj  ti  "in  fQt4 
course  for  college  work.  ,  *  ’  ^  .  .  ,  .  ,  . 

.A  summary,  largely  pictorial,  of  cathode-ray 
tube  patterns  encountered  in  the  usual  course 
of  laboratory  and  test  bench  work. 

V.  ELECTRICAL  &  RADIO  ^  Radio  DaU  Sheets  -By  R.  T.  Beatty,  Elec- 
.  MEASUREMENTS  tronica  Laboratoriea,  Indianapolia. 

Thirty  alignment  charts  for  the  design  of 
.Alternating  Current  Bridge  Methods — By  B.  more  important  radio  circuits  nnd  components 
Hague,  Pitman  Pub.  Corp.,  587  p,  38.50,  4th  b^mcaus  of  straight  edge  engineering. 

4  -  .  '^Cathode  Ray  Tubes — By  Hanfred  Von  Ard- 

K,.  c  r'y*!  nieasurements  Pitman  Pub.  Corp.,  530  p.  314.00, 

by  means  or  circuits.  A  reference  work  loto 

for  engineers. 

a  1  .  t  aw:.  a  rm._  ‘^athodc  Il«y  TuIm — By  O.  Farr,  Chapman, 

V  Klectrirtil  EiiKlneerln^  Experlmentfi;  Theory  <00  „  gid  fote 
and  Prnctice-  By  II.  R.  Reed  and  G.  F. 

Corcoran,  John  Wilry  and  Sona,  500  p,  ^'Applications  of  the  Cathode  Ray  Oscillograph 


34.50,  1939. 

Elementary  instruction  in  electrical  engineer¬ 
ing  laltoratory  methods,  for  technical  students. 

*^lectrical  l.aborator.v  Experiments  —By  B.  C. 
llenniaoH,  John  WUey  and  Sona,  487  p, 
34.00,  1936. 

Comprehensive  laboratory  textbook  for  engin¬ 
eering  students. 

Electrical  Measurements  By  F.  .1.  Lawa. 
HcGraw-Hill  Book  Co.,  739  p,  36.00,  9nd 
ed.,  1938. 


in  Radio  Research — By  Watt,  Wataon  and 
Herd,  Harrison  and  Sona,  Ltd. 

>  Cathode  Ray  Oscillograph  — By  J.  H.  Reyner, 
Pitman  Publiahing  Corp.,  177  p,  33.40, 
1940. 

<  ..A-C  Calculation  Charts — By  R.  Lorenzen, 
John  F.  Rider  Publiahera,  160  p,  146  charts. 
$7.50,  1949. 

A  series  of  reactance-frequency-capacltauce- 
inductance  charts  for  circuit  design. 

[To  he  continued) 
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TUBES  AT  WORK 


Fluorescent  Lconps  Show  Standing  Waves  on  Lines . 

Surgical  Applications  for  Electronic  Metal  Locator . 

Photoelectric  Scale  Measures  Oil  Consumption  of  Engines 

Two  New  Invar  Alloys  for  Electronic  Devices . 

Combustion  Indicator  Tests  Diesel  Engine  Exhaust  Smoke . . 

Animoted  Motion  Picture  Explains  Telephoto  Process . 

Light-Beam  Modulation  by  Photoelastic  Effect  in  Gloss .... 

Modified  Protective  Gap  for  Transmitting  Antennas . 

Traffic  Count  Printed  Homly  by  Photoelectric  Recorder. . . . 

Bounceless  Relay  Contacts . 

Recording  Sunlight  Intensity . 


OSCILLATOR 


LtCMtR 

WIRCS 


STANOINC  POTENTIAL  WAVE 


CLOW 


tluorescent  /, 

LAMP  ^ 


Fig.  1 — Demonstration  of  standing  waves  on  Lecher  wires  by  means  of 
fluorescent  lamps  held  at  right  angles  to  the  high-irequency  system 


Waves  on  Lecher  Wires 

Standing  potential  waves  along  an 
energized  Lecher  wire  system  (or 
transmission  line)  can  be  made 
clearly  evident  by  holding  a  fluores¬ 
cent  lamp  at  right  angles  to  the  line. 
As  the  lamp  (maintained  constantly 
at  right  angles  to  the  line)  is  moved 
along  the  length  of  the  line,  maxima 
and  minima  of  the  potential  wave 
are  strikingly  shown.  At  potential 
antinodes  the  fluorescent  lamp  glows 


OSCILLATOR 


STANDING  POTENTIAL  WAVE 


'GLOW 


WIRE- WOUND  ELUORESCENT  LAMPS 


Fig.  2 — By  winding  coils  loosely  upon  the  iluorescent  lamps,  the  standing 
wares  appearing  on  loaded  lines  may  be  demonstrated 
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SUBSIDIARY.  UNITED  CARR  FASTENER  CORP,  CAMBRID6E.  MASS. 


'Atwoy»  r«ady**.  Coast  Guard  plon«$  and  cutters  Kelp 
shepKerd  convoys  olong  Amerkon  sea  frontiers 


CINCH 

MANUFACTUIIIlie  CORPORATION  •  2335  WEST  VAN  BOREN  STREET  •  CHICA60.  ILL. 
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IN  any  dependable  cammunication  system  there  are 
important  ports  sure  to  be  "CINCH".  And  each  and  every 
one  is  made  for  on  important  part  in  the  job.  Tested 
by  exacting  requirements  of  the  foremost  users  of  radio 
and  communication  parts,  CINCH  parts,  sockets,  connec¬ 
tors,  etc.  are  performing  consistently  well  whenever  called 
upon  under  widely  varied  uses  demanded  of  them  today. 


The  Little  Man 
That'%  Always  There 


OUR  PARTS 
IN  IT,  TOO! 


Fig.  3 — Th«  potential  gradiont  along  a 
125-Mc  holi-woTO  ontonna  may  bo  readily 
studied  with  a  fluorescent  lamp 


48  inches.  This  is  also  the  exact 
length  of  the  40  watt,  T-12  type  of 
fluorescent  lamp.  Thus,  by  placing 
a  lamp  of  this  type  some  two  inches 
from  the  antenna  and  parallel 
thereto,  the  potential  distribution  of 
Fig.  3  will  be  clearly  depicted  when 
the  oscillator  frequency  is  correct. 
A  dark  region  will  exist  at  the  center 
of  the  lamp  and  both  extremities 
will  be  brilliantly  luminescent,  indi¬ 
cating  the  voltage  node  and  antinode 
respectively. 


Practical  Notes 


Surgical  Applications  for 
Electronic  Metal  Locator 

Commercial  development  of  the 
experimental  metal  locator  so  dra¬ 
matically  used  on  Pearl  Harbor  vic¬ 
tims  has  resulted  in  an  electronic 
instrument  sensitive  enough  to  lo¬ 
cate  an  ordinary  steel  needle  at  a 
depth  of  more  than  li  inches.  In  use 
it  has  actually  located  a  nonferrous 
metal  fragment  less  than  i  inch  in 
diameter  lodged  underneath  the 
Achilles  tendon  in  the  foot  of  a 
bombing  victim.  Locators  “on  call” 
at  the  factory  ( Waugh  Laboratories, 
420  Lexington  Ave.,  New  York  City) 
have  been  used  frequently  in  New 
York  City  hospitals  for  emergency 
operations. 

The  operation  of  the  production 
model  is  essentially  the  same  as  that 
of  the  experimental  device.  The  cir¬ 
cuits  are  adjusted  for  zero  meter 
reading  with  no  extraneous  metal  in 
the  magnetic  field  of  the  search 
probe. 


Although  a  fluorescent  lamp  with 
a  burned-out  filament  is  ordinarily 
useless  for  illumination  purposes,  it 
is  perfectly  satisfactory  for  these 
demonstrations  since  no  electrical 
connections  are  made  to  the  lamp. 
As  in  all  experiments  of  this  kind, 
best  results  are  obtained  when  the 
lamp  is  supported  by  insulators  be¬ 
cause  the  presence  of  the  hands  on 
the  lamp  often  introduces  an  extran¬ 
eous  coupling  and  false  glow. 

As  is  well  known,  the  temperature 
of  the  bulb  has  some  effect  on  the 
ease  of  ionization  of  the  mercury 
vapor  in  the  lamp.  If  some  difficulty 
is  experienced  in  getting  the  lamp  to 
strike  in  regions  of  low  potential 
gradient,  it  is  helpful  to  warm  the 
bulb  first  by  ionizing  it  in  regions 
of  strong  potential  gradients  (such 
as  at  a  voltage  maximum  along  the 
transmission  line,  or  near  the  oscil¬ 
lator  tank  circuit).  The  lamp  will 
then  strike  easily. 

Note:  Safety  precautions  must  be 
kept  in  mind.  In  particular,  keep 
the  high-voltage  B  supply  of  the 
oscillator  or  amplifier  out  of  the 
transmission-line  or  Lecher  wire  cir¬ 
cuits  by  using  inductive  or  capacitive 
coupling  if  the  fluorescent  lamp  is 
to  be  held  in  the  hands  of  the  lec¬ 
turer. 


Nonferrous  sheafh 
of  probe 


\hondle 


Fine  connect¬ 
ing  wires 


Magnetic  fielcF 


The  magnetic  field  produced  by  the  search 
coils  in  the  probe  used  tor  locating  metal 
fragments  has  ou  effectire  range  of  seT- 
eral  inches 


The  probe  contains  tiny  search 
coils  which  produce  a  magnetic  field 
essentially  as  indicated  in  the  dia¬ 
gram.  Any  metal,  ferrous  or  non- 
ferrous,  in  this  magnetic  field  will 
upset  the  initial  balance  of  the  cir¬ 
cuit  and  give  a  meter  indication. 

When  the  probe  is  brought  near  a 
metal  particle,  the  meter  pointer 
moves  up,  and  reaches  a  maximum 
when  the  probe  is  closest  to  the  metal 
object.  One  probe  being  used  is 
about  the  thickness  of  a  fountain 
pen,  with  a  handle  containing  a  sen¬ 
sitivity  adjustment.  Another  design 
employs  one  large  probe  for  external 
searches,  and  a  smaller  probe  which 
can  more  readily  be  inserted  in  a 
small  wound  or  in  the  primary  in¬ 
cision  to  verify  results  of  intial 
searching  of  the  suspected  area. 

Metal  instruments  must  be  re¬ 
moved  from  the  wound  during  this 
search,  hence  blood  vessels  must  be 
tied  off  and  clamps  removed,  and 
wood  or  plastic  retractors  used.  The 


probe,  including  its  handle  and  a 
part  of  the  connecting  cable,  may  be 
rendered  sterile  for  probing  inside 
wounds  by  placing  it  in  a  fitted  rub- 
ber  sleeve  previously  sterilized. 

Since  the  meter  reading  of  the 
device  depends  both  on  size  and  dis¬ 
tance  of  the  metal  object  from  the 
probe,  depth  estimates  are  not  always 
possible  with  the  locator  alone.  If 
an  x-ray  negative  is  available,  how¬ 
ever,  the  depth  can  be  estimated  by 
selecting  a  piece  of  metal  of  the 
same  composition  and  the  approxi¬ 
mate  dimensions  of  the  metal  shown 
on  the  x-ray  film,  and  moving  the 
probe  toward  this  test  specimen  until 
the  meter  reading  is  the  same  as 
that  previously  noted  at  the  surface 
location  on  the  patient’s  body.  The 
distance  between  the  probe  and  the 
test  specimen  is  then  the  depth  of 
the  imbedded  object. 

The  new  model  is  the  size  of  a 
portable  radio  receiver,  weighs  about 
20  pounds,  requires  only  plugginf 
into  a  115- volt,  60-cycle  outlet  and 
connecting  a  ground  wire  to  a  water 
pipe  (to  prevent  accumulation  of 
static  and  possible  sparking),  and 
can  also  be  operated  from  an  auto 
storage  battery  through  a  100-watt 
a-c  inverter. 


Photoelectric  Scale  Measures 
Oil  Consumption  of  Engines 
Consumption  rates  of  fuel  oil  and 
lubricating  oil  for  internal  combus¬ 
tion  engines  can  be  measured  auto¬ 
matically  and  accurately  by  adding 
a  light  source,  optical  system,  photo¬ 
cell,  relay  and  a  pair  of  adjustable 
interceptor  flags  to  a  standard  plat¬ 
form  scale  on  which  the  fuel  tank  is 
placed. 

One  flag  is  set  at  the  scale  reading, 
and  the  other  is  set  below  this  read¬ 
ing  by  an  amount  equal  to  the  quan¬ 
tity  of  oil  or  fuel  for  which  the  test 
is  to  be  run.  The  light  beam  system 
is  then  set  at  the  lower  flag,  in  such 
a  way  that  the  scale  iK)inter  inter¬ 
cepts  the  light  beam  at  the  end  of 
the  run.  The  photoelectric  system 
can  be  connected  to  sound  an  alarm 
bell,  stop  a  time  clock,  or  indicate  in 
some  other  way  how  long  it  took  the 
engine  to  consume  the  quantity  of 
oil  corresponding  to  the  interval  be¬ 
tween  the  flags.  Photoelectriic  scales 
utilizing  this  principle  hawe  beet 
developed  by  The  Kron  Co.,  pridg^ 
port.  Conn. 
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.  .  FOR  SAFETY 


From  the  time  of  their  earliest  use  in  hospital 
operating  rooms,  the  handling  of  most  inhala¬ 
tion  agents  has  been  fraught  with  danger  of  fire 
or  explosion  from  static  sparks.  However,  this 
risk  did  not  receive  serious  recognition  until 
recent  years  when  accepted  engineering  princi¬ 
ples  were  applied  to  this  aspect  of  anesthesia  and 
surgery. 

With  the  introduction  of  cyclopropane  and 
other  newer  types  of  gases,  further  attention  was 
focused  on  the  elimination  of  this  hazard.  How 
could  the  electrical  potentials  of  the  anesthe¬ 
tists,  the  patient  and  the  apparatus  be  equalized 
to  eliminate  the  possibility  of  spark? 

The  answer  was  found  in  fastening  the  group 
together  by  means  of  silver  chains  and  other 
conductive  materials.  Connected  into  the  circuit, 
a  device  consisting  of  high  resistances  prevents 
the  formation  of  a  static  charge  of  any  important 
degree  of  intensity. 


IRC  is  proud  to  have  been  consulted  and  to  have 
lent  the  aid  oj  its  research  laboratories  to  this 
important  scientific  development. 


Though  we  may  not  be  able  right  now  to  supply  you  with 
the  Resistors  you  need  for  other  than  war  uses,  our  engi¬ 
neers  and  executives  are  at  your  service  for  counsel,  with¬ 
out  obligation,  to  help  you  solve  your  Resistor  problems. 
Please  feel  free  to  consult  them  in  your  search  for  the  best 
obtainable  resistance  devices. 


^  m  nufg^ 


NTERNATI 


RESISTANCE  COMPANY 


403  N.  BROAD  STREET,  PHILADELPHIA 
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IN  ow,  we’re  not  being  catty  —  but  it  is 

possible  that  some  day  we’ll  all  be  able  to 

see  in  the  dark.  And  when  we  say,  "see  in 

the  dark,’’  we  mean  not  only  actual  physical 

darkness — ^but  also  the  ability  to  see  beyond 

natural  obstacles  to  sight.  It  is  quite  con-  m  j 

ceivable  that  the  cathode-ray  tube  will  be 

one  of  the  implements  to  provide  us  all  with 

cat’s  eyes.  A  short  decade  ago,  this  now 

commonplace  industrial  tool  was  a  rarity — 

a  laboratory  curiosity.  Pioneered  by  the 

Allen  B.  DuMont  Laboratories,  the  commercial  cathode-ray  tube 

of  today  is  speeding  production,  reducing  waste  and  helping 

make  an  all-around  better  produa. 

To  insure  maximum  reliability  and  durability  under  all 
operating  conditions,  DuMont  depends  on  Callite  Tungsten 
for  welds,  tungsten  leads  and  other  tube  components. 

Callite  research  and  Callite  experience  combine  to  assure  de¬ 
pendable  quality,  uniformity  and  stamina  in  the  manufacture  of 
welds,  lead-in  wires,  filaments,  grids,  plates  and  other  metallur¬ 
gical  products.  If  you  have  a  problem  involving  the  use  of 
tungsten,  molybdenum,  silver,  platinum  and  other  metals  of  a 
similar  character,  why  not  consult  with  our  engineers  today 


Specialists  in  the 
manufacture  of  welds,  lead-in  wires,  filaments, 
grids,  formed  parts  and  other  components 
for  electronic  tubes  and  incandescent  bulbs. 


CABlCt  “CALLITES”  •  ailANCHCS:  CHICAGO  •  CI.CVCLAM0 


Two  New  Invar  Alloys 
for  Electronic  Devices 

In  applications  where  the  tendency 
of  metals  to  expand  with  heat  must 
be  overcome  or  minimized,  a  36  per¬ 
cent  nickel  alloy  known  as  Invar  has 
heretofore  been  extensively  used. 
Application  of  this  alloy  to  electronic 
products  has  long  been  limited  by 
machining  difficulties,  however.  This 
problem  has  now  been  overcome  by 
The  Carpenter  Steel  Company,  Read¬ 
ing,  Pa.  with  the  development  of  a 
free-machining  grade  of  Invar.  The 
new  property  was  secured  by  add¬ 
ing  a  small  amount  of  selenium  to 
the  alloy,  giving  a  new  low-expan¬ 
sion  alloy  known  to  the  trade  as 
Carpenter  Free-Cut  Invar  ‘‘S6". 

Standard  Invar  alloys  are  non¬ 
magnetic,  but  a  special  Invar-like 
magnetic  alloy  known  as  Maginvar 
has  recently  been  developed  by  the 
General  Electric  Research  Labora¬ 
tory  specifically  for  use  in  tuning 
forks. 


Conibu§tion  Indicator  Tests 
Diesel  Engine  Exhaust  Smoke 

The  clearness  of  the  exhaust  smoke 
from  a  diesel  engine  is  a  dependable 
indicator  of  the  quality  of  combus¬ 
tion,  but  visual  observations  of  the 
exhaust  are  at  best  inaccurate  in 
daytime  and  are  practically  impos¬ 
sible  to  secure  at  night.  The  develop¬ 
ment  by  Photovolt  Corp.,  New  York 
City,  of  a  smoke  meter  capable  of 
registering  smoke  density  from  0  to 
20  percent  by  photoelectric  means 
now  makes  it  possible  to  monitor  en¬ 
gine  combustion  accurately  and  even 
automatically  if  desired. 

A  typical  smoke  meter  installation 
on  a  diesel  engine  is  shown  in  Fig.  1, 


Fig.  1 — Combustion  efficiency  of  this  disMl 
engine  is  indicated  in  terms  of  exhaust 
smoke  density  when  a  suction  fan  pulls 
part  of  the  exhaust  gas  through  a  beoa 
of  light  in  an  18-inch  tube  mounted  on  ths 
engine 
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electronics 


No  RF  Circuits 
and  plenty  of  output 


Fi9.  2 — CroBS-MCtion  Ti*w  of  photoolectik 
unit  which  moaauTM  tho  donsity  of  almoit 
inTisiblo  oxhatui  qasot 


in  this  stable,  accurate 
udio  frequency  oscillat 


and  the  operating  principle  is  illus- 
trated  by  the  diagram  in  Fig.  2. 
The  system  is  also  applicable  to  oil 
burners,  which  have  correspond- 


exhaust  gas.  The  exhaust  gas  enten 
at  the  upper  right-hand  petcock  in 
Fig.  2,  travels  through  the  tube,  and 
is  pulled  out  by  a  suction  fan  through 
an  outlet  near  the  other  end  of  the 
tube.  Photovoltaic  cell  and  light 
source  are  at  opposite  ends  of  the 
tube.  The  instrument  is  adjusted  to 
give  full  scale  deflection  on  the  meter 
when  clean  air  is  in  the  tube,  and 
the  meter  is  calibrated  to  read  smoke 
density  in  percent  when  the  tube  is 
filled  with  exhaust  gas. 

Glass  windows  are  provided  at 
the  ends  of  the  tube  to  protect  the 
lamp  and  the  photovoltaic  cell  from 
smoke  particles.  Windows  are  hinged 
for  cleaning  purposes;  cleaning  is 
necessary  only  when  the  instrument 
can  no  longer  be  adjusted  to  zero 
for  clean  air. 


The  window  on  the 
inlet  side  carries  a  heating  coil,  to 
prevent  moisture  from  condensinf 
on  the  glass. 


Here’s  an  A.F.  oscillator  that  gets  down 
to  fundamentals:  sound  in  electrical  and 
mechanical  design — convenient  to  use — 
reliable  in  service.  Entirely  different  from 
beat  frequency  oscillators,  it  develops  out¬ 
put  voltage  direaly  at  the  desired  funda¬ 
mental  frequency,  free  of  any  spurious 
signals  or  beats.  There’s  no  zero  adjust¬ 
ment.  Original  calibration  is  permanently 
"locked.” 

Range:  from  20  to  20,000  cycles.  Ware- 
form:  excellent  through  entire  frequency 
range,  even  with  large  changes  in  line 


voltage.  Accuracy:  within  3%  or  1  cycle. 
Output  impedance:  five  convenient  values 
— 10,250,500,5000  ohms  and  high  (con¬ 
trolled  by  selector  switch).  Output  con¬ 
trol:  continuously  variable  from  zero  to 
maximum.  Output  power:  approximately 
.5  watts,  ample  for  all  ordinar>-  purposes. 

This  truly  fine  instrument  may  be  the 
answer  to  many  of  your  problems  in  audio 
frequency  measurements.  It,  and  many 
others  from  the  Jackson  line,  are  "in  the 
service"  now.  They’ll  again  be  widely 
available  when  victory  has  been  won. 


Animated  Motion  Picture 
Exp]ain8  Telephoto  Procesg 

By  Lyne  S.  Metcalfe 

A  PICTORIAL  PRESENTATION  of  the 
basic  principles  involved  in  sending 
wire-photos  has  recently  been  made 
available  in  the  form  of  a  one-reel 
sound  motion  picture  film  entitled 
“Spot  News”.  It  is  produced  by  the 
Jam  Handy  Organization  of  Detroit 
on  16-mm  safety  film. 

The  sound  track 
musical  ai 


the  film  fur- 
sound  back- 


nishes 

ground  while  the  story  is  told  witb 
commentary  and  dialog.  The  film 
starts  by  showing  a  wire-photo  crew 
photographing  an  airplane  taking 
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FOR  OUTSTANDING  MERIT 
IN  MICROPHONE  PRODUCTION 

The  Army  and  Navy  symbol  oj  outstanding 
achievement,  has  been  awarded  to  Share  Brothers. 

It  is  the  highest  badge  oj  honor  jor  the  victories 
oj  the  soldiers  on  the  production  jront  that  must 
come  bejore  the  victories  oj  the  soldiers  at  the 
jighting  jronts.  Share  Brothers  are  united  in  the 
determination  to  do  their  utmost  to  hasten  the 
day  oj  jinal  victory  jor  the  democratic  jorces. 


■ii 
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THE  HAND 

THAT  SNAPS  THE  SWITCH 


controls  the  current  and  sets  a  G-E  Circuit  Breaker  to 
guard  the  electrical  circuits  against  dangerous  overloads  and 
shorts.  This  device  does  the  work  of  two;  it  saves  valuable 
space  and  weight  .  .  .  important  factors  to  our  new  sky  fleet, 
where  increased  range,  armament  and  flghting  power  must  be 
considered  above  everything  else.  Yes,  they  do  the  work  of 
two  devices,  but  that’s  not  all.  They  are  dependable,  accurate 
and  completely  enclosed. 


The  MCM911,  one  of 
a  series  of  quick-make 
and  quick-break  circuit 
breakers  for  24-volt 
service  with  ratings  from 
180  amperes  down  to 
60  amperes.  Breakers 
125  volts  A.C.  or  D.C. 
are  also  available.  They 
have  a  special  trigger 
construction  to  prevent 
dust  infiltration  and  can 
be  obtained  in  either 
luminous  or  plain  tip. 
Others  are  made  for 
ratings  down  to  2  am¬ 
peres.  ■ 


For  further  informa¬ 
tion  and  a  copy  of  our 
Circuit  Devices  Catalog 
for  Mobile  Military 
Equipment,  write  Sec¬ 
tion  P532-119,  Appli¬ 
ance  and  Merchandise 
Department,  General 
Electric  Co.,  Bridge¬ 
port,  Connecticut. 


GENERAL  ^  ELECTRIC 


off  from  the  roof  of  a  speeding  auto 
mobile,  then  shows  the  picture  be 
ing  transmitted  to  the  newspapei 
office  over  a  telephone  wire. 

Various  screen  devl-es  are  used  tc 
simplify  the  explanations  of  whal 
happens.  For  instance,  the  fllni 
shows  a  length  of  rope  wound  around 
a  drum,  with  an  ink  picture  painted 
on  the  wound-up  rope.  This  rope  U 
fed  onto  another  drum  to  show  ho\^ 
the  picture  will  reappear  thereon,  ai 
a  simple  analogy  of  the  principle  ej 
sending  photos  by  wire.  Animated 
mechanical  drawings  are  freelj 
used.  1 


wi 


NEW  YOR 
PITTSBUI 


NEW  YORK,  Chrysitr  BuiMini  •  DETROIT,  6432  Cass  Avenue  •  CHICAGO,  1229  W.  Washinfton  Boulevard  •  PHILAOaPHIA,  18  W.  Cbeltsn  Avenue  Butldluf 
PITTSBURGH.  2882  W.  Libirty  Avi. .  SYRACUSE.  Syracusu  •  Kemper  Insurance  Bldf. .  LOS  ANGaES.  2627  S.  Sete  St  •  SAN  FRANCISCO.  434  Braeun  St 


SCOVILL  MANUFACTURING  COMPANY 

Waterville  pp®oducts  Division 


WATERVILLE,  CONN. 


TEL.  Waterbury  3-3151 


MB] 


TWO  KNOW  HOWs 
ARE 

BETTER  THAN  ONE 

“Know  how” proof  "9... more  each  month 


Your  war  production  or  post-war 
products  will  be  as  good  as  the 
“know  how”  (and  the  special  or 
standard  fastenings)  you  put  into 
them.  The  products  of  your  own 
“know  how”  will  be  even  better  if 
their  standard  or  special  fastening 
devices  are  the  result  of  Scovill’s 
many  years  of  experience  in  Design 
and  Production. 

Scovill  proves  its  Fastenings  lead¬ 
ership  with  work,  not  words.  The 
stud  illustrated  was  made  from 
copper  wire  by  three  cold  forging 
operations,  plus  clipping,  drilling, 
roll-threading.  It  is  but  one  of  the 


many  jobs  we  have  “engineered” 
into  minimum  metal — money — 
motions.  And  this  same  “know 
how”  goes  into  the  wide  range  of 
standard  fastenings  we  offer. 

Scovill  Fastenings  experts  in  the 
offices  listed  below  can  help  you 
with  the  Fastenings  end  of  both 
your  current  production  problems 
and  your  post-war  planning.  Just 
as  in  your  own  case,  we  are  busy 
with  war  work  but  we  will  give 
you  a  prompt,  above-board  picture 
of  when  and  where  we  can  serve 
you.  It  will  pay  you  to  see  what 
Scovill  says. 


JJj,  route  this  on  to  any  others  in  your  plant  to  whom 

our  skill  might  be  of  help.  Thank  you! 


i 
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The  Arnold  Engineering  Company  is 
proud  to  recehe  the  Arirjy-Nauy  ‘‘E” 
award  for  great  accomplishment  in 
the  production  of  war  equipment 
We  realize  that  this  award  carries 
with  it  not  only  honor,  but  a  respon-  ^ 
sibility.  The  management  and  per-  ^ 
sonnel  of  The  Arnold  Engineering 
Company  will  continue  with  the  same 
high  devotion,  energy  and  skill  to 
turn  out  products  for  the  war  effort. 


THE  ARNOLD 
KNGINEERING  fOMPANY 

147  EAST  ONTARIO  ST.  •  CHICAGO,  ILLINOIS 

Specialists  in  the  Manufacture  of 

ALNICO  PERMANENT  MAGNETS 
CAST  ARMOR  ■  SPECIAL  ALLOYS 


plicated  industrial  operations  with 
clearly  understandable  animated 
cross-section  views  showing  me¬ 
chanical,  electrical  or  chemical  ac¬ 
tions  which  are  normally  not  vis¬ 
ible.  By  making  entire  jobs  easy  to 
understand,  these  educational  or  in¬ 
dustrial  training  films  help  to  speed 
learning  and  also  reduce  material 
and  time  losses  by  the  worker  who 
has  “learned”  but  still  does  not 
“understand’. 


Light'Beam  Modulation  by 
Photoelastic  Effect  in  Glass 
By  Willis  E.  LeClair,  Chief  Engineer 

standard  Cuutvd  J’rodurta  Varp. 

Jiuvhunun,  ,V.  Y. 

The  tendency  of  glass  or  trans¬ 
parent  plastic  materials  to  become 
doubly  refracting  upon  application 
of  pressure  is  the  basis  for  a  new 
system  of  light  modulation  which  is 
capable  of  handling  large  quantities 
of  light,  and  requires  only  simple, 
easily  constructed  apparatus. 


_  ModtJafad 
-  light 
^beam 


Fig.  1 — Essential  features  of  light  modu 
lotor  system  utilizing  the  photoelostic 
effect  in  glass.  Many  other  mechanical 
arrangements  for  the  pressure-applying 
system  are  possible 

The  method  of  utilizing  this  pho¬ 
toelastic  property  of  glass  is  shown 
in  Fig.  1.  Pressure  is  applied  to  the 
edges  of  the  central  plate  of  glass 
by  squeezing  it  between  the  two- 
section  iron  core  of  an  electromag¬ 
net.  The  amount  of  pressure  is 
varied  in  accordance  with  the  de¬ 
sired  a-f  modulation  by  feeding  the 
output  of  an  a-f  amplifier  to  a  mod¬ 
ulation  coil  surrounding  one  section 
of  the  iron  core.  This  coil  produces 
flux  alternately  aiding  and  opposing 
the  fixed  flux  of  the  magnet  coils, 
thus  varying  the  attractive  force  be- 
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The  mid-western  iob«  with  photos,  would  make  a  honey  of  an  ad.  It's  the  largest  high 
altitude  test  chamber  in  the  country.  Unusual  specifications,  too ...  Or  the  steel-saving, 
time-saving  concrete  altitude  chamber  that  everybody  said  was  impossible  . . .  And  the 
^mall  unit  that  brought  a  manufacturer's  testing  time  on  production  runs  down  to  8%  of 
|iis  previous  average  . . . 

I  Most  of  this  information,  if  published,  could  be  very  helpful  to  manufacturers  of 
pquipment  requiring  Army  or  Navy  high  altitude  and  temperature  tests.  True,  we  are 
^rmitted  to  furnish  government  prime  contractors  with  full  particulars,  when  they  ask 
lor  it.  But  all  of  them  can't  possibly  know  whether  their  special  problems  are  within  the 
kope  of  our  activities  . . .  unless  they  write,  and  enable  us  to  recommend  solutions. 


Buf,  boy,  will  we  have  plenty  to  say  to  the  entire  field 
when  the  war  is  over  and  we  can  open  our  lab  records! 


NEW  YORK.  N.  Y 


630  FIFTH  AVENUE 


ik(:tronics 


tween  the  ends  of  the  core  at  the 

gap. 


HOW  TO  ORDER 
PRESTO  RECORDING  DISCS, 
NEEDLES  AND  REPLACEMENT  PARTS 


axis  of  the  iron  core.  The  resulting 
beam  passes  through  cylindrica 
holes  in  the  iron  core  and  throupl 
the  glass  in  the  center  of  the  cor*^ 
After  emerging  from  the  core,  th( 
beam  passes  through  another  Pn 
laroid  lens  (called  the  "analyzer”) 
which  is  set  at  90  deg.  to  the  firs; 
polarizer  and  hence  blocks  the  bean; 
completely  if  the  glass  is  omitted  = 
is  not  under  pressure. 

At  zero  pressure,  then,  no  Ii^:h 
passes  through  the  modulator  uni* 
As  pressure  is  applied,  the  glass  fir< 
changes  the  plane  polarized  light  t 
an  elliptically  polarized  light  wi;- 
the  major  axis  in  the  plane  of  tb 
polarizer.  As  pressure  is  furthf; 
increased,  the  ellipse  in  eflfec 


1 .  Place  your  order  with  your  distributor  for  the  discs 
and  needles  you  will  need  during  the  next  90  days.  The 
distributor  will  stock  them  and  deliver  at  your  conven¬ 
ience.  He  will  need  your  orders  to  determine  his  stock 
requirements  which  he  must  estimate  90  days  in  advance. 

2.  Apply  to  your  purchase  order  the  AA2X  preference 
rating  which  you  have  received  under  the  revision  of 
War  Production  Board  order  P-133  dated  February  4, 
1943,  part  3037. 

3.  In  ordering  replacement  parts  or  equipment  renew¬ 
als  give  your  distributor  the  serial  number  of  the  equip¬ 
ment  to  be  repaired  or  replaced  and  the  part  number  as 
shown  in  your  instruction  book.  Apply  the  AA2X 
priority  to  your  order. 


analyzer.  Finally,  this  ellipse  is  i: 
effect  flattened  so  that  at  maximur 
pressure  the  light  is  plane  polarize* 
in  the  plane  of  the  analyzer,  an* 
maximum  light  is  transmitted  by  tb 
modulator  unit. 

This  highly  useful  change  in  the 
nature  of  light  leaving  the  glass 
curs  because  the  indexes  of  refrac 
tion  for  the  regular  and  extraordir 
ary  paths  through  the  glass  chaiii:- 
with  pressure,  causing  a  phase  d : 
ference  between  light  of  the  tw 
paths.  In  effect,  then,  the  glass  ac" 
as  a  shutter  capable  of  varying  tb.f 
strength  of  the  light  beam  grac 
ually  from  zero  to  maximum.  Th^ 
variation  in  light  output  is  linw 
over  a  considerable  range  of  a-f  in 
as  indicated  by  tb 


put  current, 
response  curve  in  Fig.  2,  and  th* 
constant  pressure  due  to  the  magn* 
coils  can  be  adjusted  to  place  th' 
operating  point  in  the  center  of  thi 
linear  region. 

If  the  pressure  applied  to  the  glas 
is  varied  at  an  audio  frequency  an 
is  within  the  elastic  limits  of  tr 
glass,  the  light  leaving  the  systt" 
will  vary  in  intensity  at  the  san 


Buy  Presto  products  through  leading  radio  distributors 
or  any  branch  office  of  the  Graybar  Electric  Company. 


■1  M  ^  V  A  In  Oth«r  CM*,,  Fhon«  .  .  .  ATLANTA,  Jock.  4372  •  BOSTON,  B«l.  4510 

U  K  h  li  I  II  CHICAGO,  Har. 4240  <aEVELAND,M».  1565  •  DALLAS,  37093  •  DCNVER, 

■  II  S  ^  I  W  Ch.4277  •  DETIOiT,Univ.  1.01S0  •  HOLLYWOOD,  Hil.  9133  •  KANSAS 

CITY,  Vie.  4631  •  MINNEAPOUS,  All«nlic  4216  •  MONTKEAL,  Mar.  6368 

RECORDING  CORP.  Toronto,  Hud.  0333  •  Philadelphia,  p«nny.  0542  •  Rochester, 

4441ur(>TCCAl.or  u  w  Cul.  5548  •  SAN  FRANOSCO,  Su.  8854  •  SEATTLE,  S«».  2560 

£4£fffLbl  OdtIlol.ll.T.  WASHINGTON,  D.  C.,  Sh*p.  4003— DUI.  1640 

World's  Larstst  Manufatturtrs  of  Inttaatanoous  Sound  Rocording  Equipmont  and  Dis<t 


ELECTRONIC: 


€  QUICK 


AS  SHE  CAN  SAY  JACK  ROBINSON . . . 


I  There's  a  break  in  the  power  line  .  .  .  and  Jack 

fl  Robinson  is  lost  in  the  acres  of  machinery* 

Yet  he's  found  in  i[jlash — thanks  to  Straight-Line  Communication. 

It's Je  «^gun  that  can't  miss  ...  it  reaches  individuals,  groups,  or  the 
entire  plant/ q  arci^^^learlY. 

l^t  1  KeXai^alhvq  thing  is  that  many  modern  plants  still  rely  on  time- wasting 
indirect  memods  of  coi^tmmisation — despite  the  fact  that  paging  by  Straight-Line 
Commi  nica\ionNJoeSJn^tler  and  quicker  than  by  any  other  means.  It  more 
ihaiypays  fc  r  itself  in  ^hoW  pbnod  of  time. 

/  If  yo  ir  factory  onplanKhas^y  communications  problems  whatever  .  . » 


STRAIGHT-LINE  COMMUNICATION  SAVES  MANPOWER  •  SPEEDS  THE  WORK  TO  VICTORY 

lECTRONICS  — Moy  1943 


RADIO 


Quality  Radio  Since  1920 


ViN®  ^^OOtto 

Of  »»P 


Input  Currant 


Fiq.  2 — Computed  reeponee  curre  ic; 
LeClalr  light  modulator 


One  factor  lin 


audio  frequencies, 
iting  the  amount  of  light  which  u: 
be  handled  is  the  safe  operating  ten 
perature  of  the  Polaroid  lenses,  b.- 
here  air  cooling  can  greatly  increase 
the  handling  capacity. 


Out  of  the  fiery  crucible  of  war  will 
come  new  devices  that  will  amaze  the 
world . . .  radio  sets  that  are  revolutionary 
. . .  electronic  equipment  that  will  create 
new  standards  of  living.  The  battlefronts 
of  the  world  are  the  proving  grounds 
for  these  new  developments. 


Relation  Between  Light  Intensity  a 
Coil  Current 

The  formula  for  the  angle  ; 
lag  between  the  ordinary  and  ex 
traordinary  beams  in  the  glass  ; 
C(y  —  Z)t,  where  Y  and  Z  are  vert; 
cal  and  horizontal  stresses,  C  is  a  cc  r. 
stant  for  the  glass  and  t  is  its  thick 
ness.  Since  C  and  t  are  constants  an! 
Z  is  zero,  this  simplifies  to  KY. 

The  force  between  the  poles  of  a 
magnet  is  proportional  to  the  prod 
uct  of  pole  strength  divided  by  tk 
square  of  the  gap  distance.  Since  thr 
gap  distance  is  substantially  ccr. 
stant,  the  force  is  Y  =  X,  </>*,  wher? 
<f>  is  the  flux. 

Assuming  that  operation  is  on ;; 
linear  magnetization  curve,  the  fi 
is  proportional  to  the  coil  current, . 
<l>  =  Kti.  Therefore,  Y  =  KxiKJY  \ 
X,t’.  I 

The  intensity  of  light  in  terms  n 
unity  polarized  light  leaving  u 
second  Polaroid  is  /  =  sin*  Y/2  whr 
the  Polaroids  are  crossed  and  at  4 
deg.  to  the  planes  of  the  beams  leav 
ing  the  glass.  The  intensity  ma 


Sentinel,  pioneer  builder  of  receiving 
sets  since  the  birth  of  the  radio  industry 
is  right  in  the  thick  of  the  battle  .  .  .  pro¬ 
ducing  equipment  exclusively  for  the 
use  of  our  fighting  forces  —  equipment 
that  is  meeting  the  rigorous  standards  of 
our  Army  and  Navy.  Equipment  that  is 
given  the  acid  test  of  war  and  is  coming 
through  with  flying  colors. 


Meanwhile  we  can't  plan  the  time  of 
the  war's  end — But  we  can  plan  what 
Sentinel's  going  to  do  and  what  the  new 
Sentinel  Radio  is  going  to  be  like.  This 
much  we  can  say  now:  There  will  be  new 
Sentinels  that  will  surpass  every  present 
radio  .  .  .  Electronic  devices  that  will 
stagger  the  public's  imagination  . . .  Mer¬ 
chandise  that  promises  a  new  era  of  pros¬ 
perity  for  Sentinel  Dealers. 


SENTINEL  RADIO  CORPORATION 

2020  Ridge  Ave.,  Evanston,  III. 


ELECTROiNIl 


849 


R.F  and  A-F  POWER 

^amplifier,  oscillator, 

MODULATOR 
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CANNON 


The  creation  of  the  "DP”  Series  of  connectors,  designed  with  rec¬ 
tangular  shell  for  special  application  to  rack  and  panel  equipment, 
is  strictly  a  Cannon  development . .  .  carried  out  in  collaboration 
with  airline  engineering  personnel. 

Originally  designed  for  aircraft  use,  the  "DP”  family  of  connec¬ 
tors  is  finding  wide  application  in  many  fields  where  space  is 
limited  . . .  where  varied  circuits  must  be  plugged  in  and  out  with 
a  minimum  of  effort. 

There  are  many  styles  of  "DP”  connectors.  Among  them  the 
"DP-D”  for  rack  type  equipment  which  covers  a  maximum  of  thirty 
contacts.  In  this  unit  there  are  insert  arrangements  for  taking  10, 
15  and  40‘ ampere  contacts,  and  many  variations  are  possible. 


SEND  FOR  YOUR  COPY  OF  CANNON  BUUETIN  ON 
“DP”  CONNECTORS.  This  24-page  bulletin  gives  com¬ 
plete  data,  photographs  and  dimensions  of  the  various 
"DP  ’  connectors.  Drop  us  a  line  on  your  letterhead  and 
we’ll  gladly  send  you  a  copy.  Address  Department  U, 

Cannon  Klectric  Development  Co.,  Los  Angeles,  Calif,  I 
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Modified  Protective  Gap  for 
Transmitting  Antennas 

By  Alvin  Leeman 

Chief  Knyiiieer,  Htutiun  W'KHH 

Meters  and  other  equipment  in 
broadcast  station  are  often  damagp 
when  heavy  static  charges  collecte 
by  the  antenna  system  discharg 
through  the  usual  lightning  protet 
tive  gaps.  This  permits  radio  fr( 
quency  energy  from  the  transmitte 
to  flow  across  the  gap,  causing  heav 
currents  to  flow  through  and  dam 
age  meters  and  other  delicate  equip 
ment.  Static  discharges  cause  trou 
ble  even  in  circuits  designed  so  tha 
damage  cannot  occur  to  equiptnen* 
as  r-f  current  will  frequently  co! 
tinue  to  arc  across  the  protectiv 
gaps  until  the  carrier  power  is  w 
moved  or  the  final  power  amplifiei 
operation  is  upset  to  the  extent  tha 
efficient  power  is  not  available  * 
2ontinue  the  arc. 


Cannon  Electric  Development  Co.,  Los  Angeles,  Calif. 

Canadian  Factory  and  Enginaaring  Office:  Cannon  Electric  Ce.,  ltd.,  Toronto 


REPRESENTATIVES  IN  PRINCIPAL  CITIRS  —  CONSULT  YOUR  LOCAL  TELSPHONe  BOOK 


Lighining 

pop 


Tronsmiffinp 

anfenna 


- *-  To  onfenna  tuning 

=1  equipment  having  no 
I  /?-F  d-c  path  tv  ground 
1 1  choke 


'  To  equipment  for 
,  removing  frans- 
'  mitter  carrier 


Fig.  1 — Convenlional  method  of  remoris; 
carrier  from  transmitting  antenna  for  thi 
duration  of  a  static  discharge 

In  Fig.  1  is  shown  a  system 
used  to  remove  the  carrier  for  th- 
duration  of  the  static  discharge.  Th' 
carrier  power  is  removed  either  i 
the  application  of  a  high  bias  in  tht 
buifer  amplifier  stage  in  low-leve 
modulation  systems,  or  by  removal  of 
final  plate  voltage  when  the  high 
level  method  is  used.  However,  th 
circuit  shown  in  Fig.  1  does  not  op¬ 
erate  sati.sfactorily  when  there  art 
induced  currents  in  the  antenna  sys 
tern  from  the  tower  lighting  equip 
ment,  etc.,  as  these  currents  wil 
often  cause  the  relay  to  operate  an 
prevent  the  transmitter  carrier  from 
going  on. 

The  circuit  shown  in  Fig.  2  wii 
eliminate  trouble  caused  by  induot 
currents  because  these  currents  cai 
^  not  flow  across  the  spark  gap,  Sta’ 

May  i943  — ELFXITROM*' 
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The  decisive  factor  in  many  important  battles  is  the  shock 
action  and  mobile  fire  power  of  a  tank  charge.  Success  is 
dependent  upon  perfect  timing,  perfect  coordination  through 
instant  and  sure  communication  by  voice  radio  between 
the  various  units. 

Tank  radios  must  be  compact.  Above  all  else  they  must  be 
dependable  — able  to  withstand  terrific  vibration,  jolts  and 
jars.  They  must  operate  under  extremes  of  heat  and  cold. 
They  must  not  fail. 

That  is  why  you  find  more  and  more  tank  radios  of  the 
Allied  Nations  equipped  with  AlSiMaji  steatite  ceramic 
insulators  ....  compact,  tough,  dependable. 

AWAROCO  JULY  27.  1»4t 


AMERICAN  LAVA  CORPORATION 
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25-27  LEXINGTON  STREET  •  NEWARK,  N.  J. 


Transmitting 

antenna 


To  aniertno\ 
tuning 

equipment 


choke 


f*  To  equipment  for 
removing  transmitter 
“•  carrier 


Fig.  2 — Modified  arrangement  in  which 
the  carrier-interrupting  relay  i>  not  afiecM 
by  inducted  current*  of  tower-lighting  wires 


f  Embryo  pilots  must  under¬ 
go  final  strict  tests  in  Pre- 
Flight  Training  Schools 
before  they  earn  their  cov¬ 
eted  Wings.  So  must  the 
p)erformance  of  your  Air- 
Borne  Equipment  be  pre- 
tested  before  going  into 
active  service  under  strato¬ 
sphere  conditions. 

AMCOIL  Test  Chambers 
provide  an  opportunity  to 
insure  compliance  of  delicate  instru¬ 
ments  and  electronic  equipment  with  high 
and  low  temperature  specifications  prior 
to  their  use.  AMCOIL  completely  auto¬ 
matic  temperature  test  chambers  combine 
mechanical  refrigeration  and  electric  heat¬ 
ing,  thermostatically  controlling  low  and 
high  temperature  ranges  from  —70*  to 
+70*  C.  (-95*  F.  to  -f  160*  F.).  They  have 
an  exceptionally  fast  rate  of  pull  down, 
(ambient  to  minus  50*  C.  in  less  than  one 
hour,  without  productive  load).  Test  con¬ 
ditions  are  easily  controlled  from  a  front 
panel  board.  Door  has  five  thicknesses  of 
glass,  hermetically  sealed  and  protected 
against  moisture  seepage,  thus  assuring 
clear  visibility  always. 

Cubical  contents  of  AMCOIL  chambers 
range  in  size  from  7  cu.  ft.  to  28.7  cu.  ft. 
and  are  available  with  either  mechanical 
or  dry  ice  refrigeration;  also  special  cham¬ 
bers  for  altitude  and  humidity  testing. 

0  An  AMCOIL  Engineer  will  gladly 
advise  the  correct  type  of  Chamber 
to  assure  full  compliance  with  high 
and  low  temperature  specifications. 


charges  will  jump  the  gap  and  oper¬ 
ate  the  relay  in  the  required  manner. 
This  circuit  may  also  be  modified  to 
operate  in  various  other  transmitter 
circuits  to  prevent  flashovers,  pro¬ 
vided  proper  precautions  are  taken 
to  limit  the  plate  voltages  going 
through  the  protective  device  to  safe 
values. 


Traffic  Count  Printed  HourK 
by  Photoelectric  Recorder 

Permanent  records  of  the  distribu¬ 
tion  of  vehicular  traffic  along  a  high¬ 
way  by  time  of  day,  day  of  week  and 
date  are  being  obtained  by  highway 
departments  with  a  special  photo¬ 
electric  traffic  recorder  developed  by 
International  Business  Machine? 


MOOfL  RTC-1  Mechanical 
Relrigeration.  Temperature 
Range,  —55*  C  to  -t-70*  C. 
Usable  Interior,  28.7  cu.  ft. 


FLAW  DETECTION 


Gamma  raya  generated  by  Weatinghouse 
electronic  equipment  detected  air  bubbles 
in  thia  ateel  turbine  cylinder  caating.  Flaw 
areas  were  chipped  out  ond  the  man  at 
work  is  filling  in  these  areas  by  meant  oi 
a  weiding  technique 
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On  this  list  of  tubes  which 
hove  recently  joined  the  grow* 
ing  legions  of  Hytron  types 
already  marching  on  to  Vic¬ 
tory.  you  may  find  just  the 
ones  you  want  for  your  War 
equipments.  Whether  yoe 
choose  the  tiny  "acorns"  or 
the  husky  1616  rectifier,  you 
will  discover  the  same  high 
quality  and  design  refine¬ 
ments  which  have  made  other 
Hytron  tubes  famous.  If  you 
place  your  orders  well  in 
advance,  you  will  also  be 
pleased  by  Hytron's  on-sched¬ 
ule  deliveries.  Not  too  infre¬ 
quently.  deliveries  ore  mode 
from  stock. 
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MKANITE  RINGS 


MICANITE  SHEETS 


MICANITE  SEGMENTS  FLEXIBLE  MICANITE 


MICANITE  TAPES 


MICANITE  &  B-,U 
MICA  STAMPINGS 


MICANITE  TUBING 


MOLDED  MICANITE 


Corp.  These  machines  have  revt  altj 
that  supposedly  congested  high\va\. 
are  crowded  only  at  a  certain  peric 
of  the  day  or  only  on  certain  days  ( 
the  week.  In  some  ca-ses  congestii 
has  been  relieved  by  shunting  par 
of  the  traffic  over  other  routes  dur 
ing  the  high-traffic  periods. 


Light  sou 


Invisible 
Infrared  Light 
Beams 


We  carry  molds  for  many 
standard  types  of  commu¬ 
tator  rinss,  can  make  im¬ 
mediate  quotations.  For 
estimates  on  special  t^pw, 
send  sketch  or  dimensions. 


Properly  seleaed  grades 
of  mica  and  binders.  For 
commutator  segments, 
rings,  cones,  armature 
slots,  etc.  Also  Heater 
Plate  for  electric  furnaces. 


Highway 


Photocells 

and 

Reccrder- 


across  highway.  Those  units  are  madi 
portable  so  that  they  can  be  mored  te  an¬ 
other  location  as  soon  as  traffic  conditions 
in  one  location  haee  been  determined 


Cold  forming  sheets  for  in¬ 
sulating  transformers,  field 
coils,  armature  slots,  etc. 
Excellent  resistance  to  hot 
transfornner  oil. Thicknesses 
.005"  to  Vi". 


India  or  Amber  Mica  fur¬ 
nished  to  specification  in 
all  sires.  High  specific 
weight,  low  compressibil¬ 
ity  and  cement  content, 
uniform  thickness,  from 
.020"  to  1/16". 


For  insulating  all  types  of 
coils.  Made  in  several  com¬ 
binations.  Recommenda¬ 
tions  furnished  for  specific 
operating  conditions. 


The  arrangement  consists  of  h 
infrared  light  sources  mounted  on  a 
post  on  one  side  of  the  road,  direct¬ 
ing  two  beams  of  invisible  light  di¬ 
agonally  across  the  road  to  two 
photocells  in  the  recorder  unit  sim¬ 
ilarly  mounted,  as  shown  in  Fig.  1. 
The  beams  are  about  3  feet  above 
the  highway  and  4  feet  apart,  and 
the  photoelectric  system  is  designed 
so  that  both  beams  must  be  inter¬ 
rupted  simultaneously  to  operate  the 
recorder.  This  prevents  a  pedestrian 
from  actuating  the  recorder. 


Special  shapes  such  as 
spools,  troughs,  flanges, 
bushings,  discs,  cones,  fur¬ 
nished  to  specifications. 
Also  molded  over  bars, 
rods,  etc. 


Round,  oval,  square,  rec¬ 
tangular  and  special 
shap^  washers  or  pieces 
for  insulating  arc  lamps, 
grid  rheostats  and  similar 
apparatus. 


Round,  square,  oval,  hex 
and  other  shapes  of  any 
size.  Made  entirely  of 
Micanite  or  combined  with 
various  grades  of  paper 
and  asbestos. 


There  is  no  shortage  of  these 
built-up  mica  products! 


Solenoid- 

actuated 

ratchet 

mechanise 

for  feeding 

paper  and 

.^•m^ribbon 


Time  dock 
mechanism 


Inked 

ribbon 


DIRECTING  electrical  traffic,  guiding 
current  along  its  predetermined  path,  keep¬ 
ing  electrical  equipment  on  the  job  to  turn 
out  more  .of  the  nation’s  war  goods  .  .  . 
that’s  the  way  these  Micanite  Products 
can  help  you. 

Always  the  pioneer  in  developing  tough¬ 
er,  more  serviceable  mica  products,  we 


have  ample  raw  materials  and  production 
facilities  today  to  keep  an  adequate  supply 
of  the  best  quality  built-up  mica  insulation 
available  for  the  increased  requirements  of 
all  branches  of  the  electrical  industry. 

Let  us  know  your  requirements.  Send 
specifications  or  blueprints  for  prompt 
action  on  any  or  all  of  the  products  listed. 


printing  wheels 


Solenoid* 


i  iNsuuTOR  COMPANY ™..r 

Representatives  in  Principal  Industrial  Centers  SOI  Marlon  Bldg.,  CLEVELAND 


Fig.  2 — Simpliiied  sketch  showing  essential 
parts  oi  the  recording  mechonism 


A  synchronous  motor  timing  de¬ 
vice  in  the  recorder  is  arranged  to 
print  the  date,  time  and  acciimiilateil 
total  of  traffic  once  every  hour 
Printing  is  accomplished  by  a  .solen¬ 
oid  which  forces  a  paper  ribbon 
against  an  inked  ribbon  backed  b.v 
the  printing  wheel,  as  in  Fig.  2. 


MICA  INSULATOR  CO..  Dept.  31.  200  Vorick  St..  New  York.  N.  Y. 


We  are  sendiniT  specifications,  blueprints  or  samples  of. 


Address. 


FXECTROMfi 


insulation  required  fur.  . 

Quote  prices  and  delivery.  This  is  NOT  an  order. 

Name 

Titls 

Companij  __ 

REQUIRES  GREATER  CUTTING 
ACCURACY.  . .  LESS  WASTAGE 
.  . .  FEWER  DUDS 


Limited  qwarti  supplies  demand  more  accurate  cutting 
to  obtain  the  greatest  number  of  acceptable  blanks 
per  block.  Because  of  design  and  features  engineered 
especially  for  cutting  quarti,  Felker  DI-MET  machines 
not  only  cut  to  exceptionally  close  tolerances,  assuring 
a  maximum  quantity  of  accurate  blanks  per  pound, 
but  keep  production  at  peak  with  minimum  breakage 
and  with  excellent  surface  finishi 


MORE  BLANKS  from  the  same  quartz 


For  highly  consistent  and  accurate  results  DI-MET 

are  impossible,  thus  eliminating  runouts  and  break¬ 

models  80  and  120  quartz  cutting  machines  are 

age  of  crystals.  Feeds  remain  constant  regardless 

equipped  with  the  Felker  Hydraulic  Retardant.  This 

of  surface  area  being  cut.  Wafers  and  blanks  are 

Retardant  controls  down-feed  to  a  definite  speed, 


which  can  be  adjusted  from  a  fraction  of  a  foot  to 
10  feet  per  minute. 

Cutting  speed  of  the  Di-MET  Rimlock  or  DI-MET 
Resinoid  blade  is  always  well  in  advance  of  the  feed 
rote,  and  the  movable  arbor  is  so  balanced  as  to 
permit  utilizing  the  most  efficient  blade  pressure 
upon  the  quartz  without  forcing.  Blades  will  not  bind 
or  buckle  because  excessive  and  variable  pressures 


sliced  truer  and  sides  are  kept  parallel  because  cut 


ting  action  is  uniform  from  start  to  finish.  Instant  act¬ 
ing  controls  permit  rapid  employment  or  disengage¬ 
ment  of  Hydroulic  Retardant  for  raising  or  lowering 
the  arbor.  These  and  many  other  desirable  DI-MET 
features  with  specifications  on  all  DI-MET  quartz  cut¬ 
ting  machines  are  fully  described  and  beautifully 
illustrated  in  our  new  catalog.  If  you  cut  quartz, 
write  for  your  copy  today! 


FELKER  MANUFACTURING  CO.,  1116  BORDER  AVE.,  TORRANCE,  CALIF. 


DI-MET  model  80  with  HVCT-U  Rotary  Table  -  One 
of  the  many  variations  of  the  versatile  DI-MET  model 
80  quartz  cutting  machine.  HVCT-12  Rotary  Table, 
used  for  precision  orientation  of  the  quartz  piece,  has 
long-travel  cross  and  through-feeds  manually  operated 
by  hand  screws.  Table  tilts  to  ±  10“  and  rotates  360“ 
in  horizontal  plane.  Vertical  adjustment  is  graduated  in 
10  minute  intervals,  horizontal  adjustment  reads  to  I 
minute  of  arc  with  vernier. 
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CLAROSTAT  MFG.  CO.,  Inc.  •  285  7  N.Bth  St..  Brooklyn.  N.Y 


N.Y.A.  TRAINS  WAR 
WORKERS 


which  the  resistance  winding 
is  imbedded  and  protected. 
This  coating  provides  im- 
'A'  Those  green-colored  (for  proved  radiation  of  heat  for 

identification)  power  resistors  cooler  operation.  Also,  this 

found  more  and  more  in  se-  coating  will  not  crack,  fUdie 

vere-service  electronic,  radio  or  peel  despite  severe  over- 

and  electrical  assemblies  these  loads  and  heat  shock, 

days  are  Greenohms.  Standard  types  in  5  to  200 

They  €u*e  extro-rngged,  as  watt  sizes  as  fixed  resistors, 

proven  by  impartial  tests  and  and  10  to  200  watt  sizes  as 

the  service  records  out  in  the  adjustsddle  resistors.  Special 

field.  The  extra  safety  factor  types  in  widest  range  of 

is  due  to  the  exclusive  in-  terminals,  mountings,  taps, 

organic  cement  coating  in  sliders,  etc. 

Tmw  that  awmbly  ia  which  jroa  Mak  extra  soiety  factor, 
consUor  CREENOHMS.  Thojr  cost  bo  more.  Romombor/oaljr 
Clcuootat  maker  CREENOHMS.  Let  ns  qvote  on  year  high- 
priority  req«iremeats.  Literature  ob  request. 


A  pra-amploymant  proqrom  oi  work  v- 
parianca  in  orqanlxod  shop  tioininq  I; 
younq  p«opl«  bntwoan  th*  aqai  oi  16  a-: 
24  is  being  oiiarod  by  tbs  Notional  Yo^ 
Administration  to  thosa  intorsstsd  in  er.'^ 
ing  war  industrios.  Hundrods  oi  tkillM 
workers  are  going  irom  the  school.  ? 
NYA's  Quoddy  Village  School.  Eostpot 
Maine,  each  month  direct  to  wor  iactonu 
William  Greenwood,  stndent.  is  workinq  e 
a  250-wott  tronsmitter  under  the  •np*> 
▼ision  oi  Robert  Bloney,  instructor 
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THB  FASTEST  THING  IN  FASTENINGS! 


V'  7" 


X  m  o 


SPEED  NUTS  are  truly  the  commandos  of  the  assembly  lines. 
They  are  tough  —  and  fast  in  action.They  are  now  being 
rushed  into  aircraft  factories  where  they  are  vitally  needed 
on  the  assembly  lines. 

Spring  Steel  SPEED  NUTS  are  approved  by  the  U.  S.  Army 
Air  Forces  and  the  Bureau  of  Aeronautics  for  most  all  non- 
structural  attachments.  Conversion  to  the  use  of  Speed  Nuts 
on  all  approved  applications  releases  critical  bar  stock  steel 
for  other  important  uses. 

Our  Engineering  Dept,  will  be  glad  to  assist  you  in  determin¬ 
ing  the  proper  approved  locations  where  SPEED  NUTS  may 
be  used.  Request  for  information  or  assistance  will  receive 
immediate  attention. 


TINNERMAN  PRODUCTS  INC. 

2106  FULTON  ROAD,  CLEVELAND,  OHIO 


IN  CANADA: 

Wallace  Barnes  Co..  Llil..  Hamilton,  Ontario 


IN  ENGLAND 

Sinimontis  Acrocesw#ries,  Ltd.,  Ia>n<l»n 


Post-War  Planning 


(Continued  from  page  73) 


competition.  Such  competition  ap- 
pears  certain  in  view  of  the  fact  that 
until  quite  recently  the  government 
found  it  desirable  to  induce  factories 
never  before  in  the  field  to  enter  it. 
Where  especially  critical  bottlenecks 
occurred,  old  estubli.shed  plant.s  frc 
quently  helped  to  .set  up  their  own 
future  competition,  supplying  advice 
and  at  times  engineering  personnel 
and  even  machinery. 

Some  of  the  newcomers  may  auto¬ 
matically  drop  out  of  the  picture 
when  Washington  orders  dwindle  but 
a  considerable  number  will  naturalh 
carry  on  and  make  at  least  a  tempo¬ 
rary  dent  in  the  commercial  market. 
A  few  will  undoubtedly  become  im¬ 
portant  factors.  To  offset  this  com¬ 
petition,  manufacturers  with  brand- 
names  well  entrenched  before  the 
war  and  since  kept  alive  will  have 
vastly  increased  production  facilities 
and  the  attractive  prices  which  vol¬ 
ume  purchasing  power  permits. 
Size  is  not  an  unmixed  blessing, 
how'ever,  as  the  old-time  manufac¬ 
turers  are  likely  to  be  simultaneously 
engaged  in  something  of  a  struggle 
among  themselves  because  of  this 
selfsame  expansion  in  production 
facilities. 

Contrary  to  popular  opinion,  it 
appears  from  discussions  with  men 
in  many  branches  of  the  business 
that  while  radically  new  products 
will  receive  their  share  of  attention, 
these  are  for  the  most  part  thought 
of  as  future  sidelines,  to  be  developed 
gradually  rather  than  overnight 
Varying  in  importance,  they  will 
probably  play  second  fiddle,  at  least 
in  the  immediate  post-war  period,  to 
products  for  which  their  manufac¬ 
turers  were  best  known  before  De¬ 
cember  7,  1941.  There  may  be  some 
shifting  of  product  emphasis  but 
complete  change  of  direction  on  the 
part  of  established  firms  will  be  the 
exception  rather  than  the  rule. 


THORDARSON’S/ LEADERSHIP 
1$  AN  ACCEPtED  lncL'^ 


Today,  in  any  language,  the  word  Thordarson  means  the  finest 
transformers  that  human  skill  can  create.  And,  in  almost  every 
country,  the  leadership  which  Thordarson  enjoys  is  reflected  in  the 
important  services  rendered  by  Thordarson  transformers . . .  services 
which  have  brought  new  comforts  and  enjoyments  to  peace-time, 
and  which  are  helping  more  efficiently  to  consummate  the 
jobs  of  war-time.  / 


The  problems  detailed  above  and 
their  subdivisions  are  tho.se  at  pres¬ 
ent  most  frequently  discussed  among 
manufacturers.  Accompanying  in¬ 
terpretations  contain,  of  course, 
some  of  the  thinking  of  the  reporter 
and  are  subject  to  the  usual  human 


ELECTRIC  MFC.  COMPANY 

500  WEST  HURON  ST  ,  CHICAGO,  III. 


ELECTRONICS 


cts 


ELECTRICAL 

INSTRUMENTS 

■  PANEL  INSTRUMENTS 
A.C.  and  D.C.  Ammctars,  Milli- 
atn«t*r«.  Voltmeters,  Millieolt- 
meters.  Wattmeters,  GaWan- 
omelers  and  Pyrometers. 

PORTABLE  INSTRUMENTS 
Smoll,  Medium  and  Large 
For  same  measurements  as 
panel  instruments  in  addition  to 
Frequency  Meters  and  Power 
Factor  Meters. 

POCKET  SIZE  INSTRUMENTS 
lor  any  required  measurements 
CIRCUIT  TESTERS 
lor  reading  resistance  o(  circuits 
under  lest 

SWITCHBOARD  INSTRUMENTS 
including  Power  Factor  Meters 
and  Syncroscopes 

PRECISION  BALANCES 
lor  acc.’rale,  rapid  weighings  oi 
.002  mg  to  SO  grams 


The  extensive  line  oi  Roller-Smith  instruments  contedns  just  the  one 
you  need  ...  in  the  size  and  accuracy  you  need  it — whether  it  be 
ammeters,  milliommeters,  or  voltmeters.  And  these  Roller-Smith  catalogs 
prepared  by  engineers  give  Electronic  Engineers  and  operating  men 
the  information  on  Metering  and  Control  instruments  required  for  their 
work  in  Communications.  Industry  or  the  Laboratory. 

Accordingly,  ranges  .  .  .  scale  divisions,  volt-ampere  burdens,  as  well 
as  extensive  sketches  showing  necessary  dimensions  and  mounting 
details  are  cpven  in  full. 

The  construction,  operating  principles  and  accuracy  of  Roller-Smith 
Panel  Instruments  merit  your  close  scrutiny.  So  we  suggest  that  you 
write  us  on  your  Company  letterhead,  listing  those  instruments  or  equip¬ 
ment  in  which  you  are  interest  —  either  now  or  for  post-war  work.  We 
will  combine  the  requested  data  in  a  loose-leaf  book  especially  com¬ 
piled  for  you. 


ROLLER-SMITH  COMPANY 


BETHLEHEM, 

PENNA. 
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trs  and  Operating  Men 


HALLCROSS  MFG.  CO 


error.  Comment,  for  this  rea»yn, 
particularly  invited.  The  imporU: 
objective  at  the  moment,  second  ol 
to  prosecution  of  the  war,  is  stimu’ 
tion  and  coordination  of  what^v 
post-war  planning  effort  the  pre? 
inK  production  problems  of 
leave  time  for. 

The  need  for  heavy  duty  electror 
power  equipment  used  by  certa 
raw  material  processintiT  industrif 
is  already  tapering  off  as  giant  plar,; 
near  their  maximum  practical  pr 
ductive  capacity.  While  no  such  q, 
dine  in  demand  is  noted  in  connJ 


SHORTING”  Switches 


This  is  the  shorting  type.  As  the 
arm  is  rotated  from  one  position 
to  another  the  adjacent  contact 
points  are"shorted'' (bridged). 


NON-SHORTING 

Switches 


This  is  the  non-shorting  type. 
As  the  arm  is  rotated  from  one 
position  to  another,  the  arm 
lifts  up,  and  only  one  contact 
is  touched  at  a  time. 


W.  MACD, 


Tubes  for  Ultra¬ 
violet  Radiation 

{Covtinued  from  page  85) 

the  current  is  first  carried  by  tin 
starting  gas  only.  It  should  be  noted 
therefore,  that  during  each  startirij 
cycle  the  tube  first  operates  as : 
low-pressure  discharge  between  eia 
trodes  that  are  “cold”  at  the  be^ii; 
ning.  As  a  relatively  high  startinj 
current  is  demanded  from  the  elec 
trodes  a  considerable  strain  is  p' 
on  them  during  each  starting  cycl- 
thus  noticeably  affecting  the  life  c' 
the  tube.  The  electrodes  warm  i-; 
rapidly  to  incandescence  under  tr 
ionic  bombardment,  but  it  takes  sev 
eral  minutes  for  enough  mertui 
to  evaporate  and  to  produce  a  prt 
sure  sufficiently  high  to  protect  ti 
electrodes  from  rapid  disintegrati  r 
These  starting  conditions,  therefore 
have  to  be  carefully  considered  ii 
the  design  of  high-pressure  tubev 
As  the  tube  warms  up  and  tht 
the  mercury  va 


SHALLCROSS  rotary  selector 

SWITCHES  USE  SOLID  SILVER  CONTACTS, 
BECAUSE  SOLID  SILVER  .  .  . 

1.  Has  the  highest  conductivity  of  materials 
available. 

2.  is  superior  to  silver-plating  which  wears  off, 
resulting  in  high  resistance  contacts. 

3.  Should  it  corrode  Mie  sulphide  formed  does  not 
appreciably  increase  the  contact  resistance. 


Accurate  Resistors--5witehe^---Sp0eiai  CqvtfHnent  and 
Special  Measuring  Apparatus  for  Production  and  Rou¬ 
tine  Testing  of  Electrical  Equipment  on  A^Htcsry  /Urcraft 
. . .  Shqps . . .  Vehicles . . .  Armament . . .  and  Weaptms 


pressure  increases, 
por  takes  over  more  and  more  of  thr 
discharge.  Finally,  after  all  the  mer 
cury  has  been  evaporated,  equilil 


To  guard  your  home  against  theft  ...  to  guard  your  property  against  fire  ...  to  guard  against 
accidents  in  your  plant ...  to  guard  your  city  and  country  against  wartime  destruction.  In  such  alarm  and 
safety  systems,  "Relays  by  Guardian"  are  almost  a  necessity  because  not  all  relays  can  withstand  the 
inroads  of  weather  and  time  and  yet  respond  dependably  at  the  crucial  moment. 


LIGHTWEIGHT  AIRCRAFT  CONTACTORS... 


GUARDIAN 

U25.FWEST  WALNUT  STREET 


ELECTRIC 

CHICAGO,  ILLINOIS 


The  SC-25  and  SC-45  lightweight  contactors  have  double  wound  coils 
drawing  2  amperes  to  close  the  contacts  vigorously.  The  current  is 
then  reduced  to  .180  amperes  which  is  sufficient  to  keep  the  contacts 
firmly  closed.  These  new  contactors  are  interchangeable  with  earlier 
types  B-4,  B-6A  and  B-7A.  Another  new  contactor  is  the  B-8  which  is 
interchangeable  with  the  B-4  on  intermittent  duty  applications.  The 
B-8  handles  inrush  currents  up  to  1500  amperes.  Contacts  close 
firmly  at  6  volts.  All  of  these  units  are  built  to  U.S.  Army  Air  Force 
specifications.  Write  on  your  business  letterhead  for  these  bulletins:  B-8  Solenoid  Contactor 

"6-8”,  six  pages  of  Aircraft  Contactors — "No.  795”,  on  Midget  and  Signal  Corps  Relays 


from  burglar  alarms 


COVER  A  WIDE  RANGE  OF  CONTROL  APPLICATIONS 
FOR  WAR  PRODUCTION. ..FOR  POST-WAR  PLANNING 
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Industriorshiah^r;™ 

of  quality  paralle  *»»’«J  ® 

famous  Holl.croft.r. 
HT-4d  tfxinsfnitter  m 

Zd  of  communicofoos. 


INDDSTRUl 

CONDE^^SERS 

ON  EVERY 
b\ttieeront 
WlTtt  TRE 

COMMENICXTIONS 


m. 


PAPER,  OIL  AND  ELECTROLYTIC  CAPACITORS 

INDUSTRIAL 

CONDENSER 

CORPORATION 

1725  W.  NORTH  AVE.,  CHICAGO,  U.  S.  A. 


DISTRICT  OFFICES  IN  PRINCIPAL  CITIES 
QUICK  DELIVERY  FROM  DISTRIBUTOR'S  STOCKS 


acteriatic  of  the  hiKh-preaaure  ar® 
after  it  has  reached  the  steady  stat 
condition. 

The  quartz  tube  of  Fig.  7  may  b 
enclosed  in  a  second  glass  tube  hav 
ing  certain  filter  characteristics.  Fo 
instance,  Corex  D  glass  may  be  user 
if  it  is  desirable  to  exclude  th 
short-wave  ultraviolet  which  pn 
duces  ozone  and  if  a  high  output  ir; 
the  medium  and  long  ultraviolet  i 
wanted. 

High-pressure  quartz  mercury  arv 
tubes  are  used  extensively  as  gener 
ators  of  therapeutic  and  prophylatit 
ultraviolet.  Their  high  output  in  the 
medium  and  short-wave  range  of  the 
spectrum  makes  them  the  most  effi. 
cient  and  most  versatile  source  of 
therapeutic  ultraviolet  radiations. 
Of  equal  importance  is  their  applita- 
tion  to  photo-chemical  processes  of 
many  kinds  in  the  indiustriess.  A  few 
examples  must  suffice  here  to  sh( 
their  many  commercial  applications. 

Tubes  with  a  radiant  length  of 
four  or  five  feet  and  of  an  input  of 
several  kw  are  used  in  thousands  of 
photo-printing  and  blue-printinit 
machines  and  in  similar  reprodui. 
tion  apparatus.  Photo-sensitive  coat¬ 
ings  of  the  Diazo  or  ferro-salt  type 
applied  on  papers  for  reproduction 
from  transparent  originals  are  par 
ticularly  sensitive  to  the  long  ultra¬ 
violet,  as  indicated  by  the  solid-line 
curve  in  Fig.  1. 

Hot  Many  Advantages 

A  powerful  linear  source  of  ultra 
violet  rays  with  uniform  output  ove 
the  entire  width  of  the  paper  has 
many  advantages  over  “point 
sources”.  Carbon  arcs,  for  instance, 
require  special  reflectors  to  attain 
uniform  intensity  on  the  printing 
surface,  and  have  to  be  carefully  con¬ 
trolled  to  avoid  flickering  with  re¬ 
sulting  shadows  on  the  prints.  Car¬ 
bon  arcs  also  have  to  be  trimmed 
regularly,  whereas  high-pre.ssure 
mercury  vapor  tubes  ordinarily  do 
not  require  any  .service  after  they 
are  once  installed. 

The  high  efficiency  in  the  spectral 
range  of  radiations  which  activate 
Vitamin  D  in  sterols  (about  2400- 
3000  Angstrom  units)  makes  the 
high-pressure  mercury  arc  in  quartz 
the  preferred  source  in  apparatu 
for  the  irradiation  of  milk  and  other 
foodstuffs  and  I’ro-Vitaniins  fur 
pharmaceutical  u.se.  Of  the  many 
additional  industrial  application.';  id 
high-pressure  tubes,  only  their 
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FOR  EVERY  SMALL  TUBING  APPLICATION 

ubing  from  %"  OD  down .  ..SUPERIOR  Seamless  in  various  analyses.WELDRA^  N  Welded  and  drawn  Stainless. 

RAWN  Welded  and  drawn  "Monel'*  and  "Inconel".  SEAMLESS  and  Patented  LOCKSEAM  Cathode  Sleeves. 
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—acclaimed  as  the  finest,  yet  they  cost 
no  more  than  ordinary  blanks! 

Can  you  reaily  afford  not  to  give  them 
a  hearing  under  your  most  exacting 
conditions? 


the  GOULD-MOODY company 


Recording  Blank  Division,  395  Broadway,  N.  Y.  C 


for  catalytic  reactions  in  the  syn¬ 
thesis  of  rubber  and  the  manufac- 
ture  of  organic  halogenation  prod¬ 
ucts  may  be  mentioned  here. 

A  series  of  high  pressure  tubes  with 
wattage  imputs  ranging  from  85  to 
400  watts  is  commercially  available. 
The  arc  in  these  tubes  ranges  in 
length  from  3  inch  to  Bh  inch  and  is 
enclosed  either  in  a  tube  of  fused 
quartz  or  hard  glass.  The  outer  en¬ 
velope  can  be  made  of  a  glass  with 
a  variety-  of  filter  characteristics, 
such  as  Pyrex,  Corex  or  a  red-purple 
glass  which  transmits  long  ultra¬ 
violet  with  hardly  any  visible  radia¬ 
tion.  The  latter  filter  is  very  useful 
for  fluorescent  applications.  High- 
pressure  tubes  with  outer  bulbs  of 
clear  glass  are  widely  in  use  in  the 
film  processing  plants  of  the  motion 
picture  industry  for  the  printing  of 
release  and  daily  films  on  automatic 
printers.  Their  spectral  characteri.s- 
tics  are  especially  advantageous  for 
the  processing  of  fine  grain  film  and 
for  .sound  track  recording.* 


Electrical  Ceatrel  Circaitt 

High-pressure  tubes  are  operated 
from  special  electrical  control  units 
designed  to  furnish  an  open-circuit 
voltage  sufficiently  high  to  insure 
safe  starting  and  to  prevent  the  arc 
from  going  out  when  the  supply 
voltage  drops.  The  higher  the  ratio 
of  open-circuit  to  arc  voltage  is 
made,  the  smaller  will  be  the  varia¬ 
tions  in  wattage  input  to  the  tube  if 
the  supply  voltage  fluctuates. 

Careful  consideration  also  has  to 
be  given  to  the  ratio  of  starting  cur¬ 
rent  to  operating  current,  as  it  af¬ 
fects  the  warming-up  time  of  the 
tube.  Usually  the  control  units  are 
designed  as  reactive-type  transform¬ 
ers,  with  power  factor  correction  by 
means  of  capacitors. 

A  number  of  interesting  circuits 
have  been  developed  for  controlling 
the  radiation  output  of  the  ultra¬ 
violet  tubes  automatically. 


forms  t 


request. ) 


Here’s  Our  Guarantee  1 

If,  after  trying  "Black  Seal" 
Blanks  you  are  not  convinced 
that  they’re  better  than  any 
you’ve  ever  used,  we’ll  stand  all 
expenses.  Yott’ll  pay  nothing! 


Old  Aluminum  Blanks  R«- 
coated  with  the  famous  ''Black 
Seal"  Formula  In  24  Fast  Hours! 
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POLYSTYRENE 


FORMS  AND  USES 
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POLYSTYRENE 
Machined  Parts 


ligh* frequency  circuits  insulated  with  Plax 
*olystyrene  have  the  highest  efficiency.  This 
las  been  proved  in  the  field. 

^ero  water  absorption  .  .  .  complete  freedom 
irotn  adverse  effects  by  acids,  alkalis,  alcohol, 
itack  gases,  weather,  etc.  .  .  .  the  dielectric 
itrength  of  high-grade  mica  .  .  .  the  low  di¬ 
electric  loss  of  fused  quartz  .  .  .  all  combine  to 
nake  Plax  Polystyrene  in  any  of  its  various 
the  best  high-frequency  insulation  ever 


Here  are  a  few  of  the 
multitude  of  ntandard 
and  apeeial  part.s  whirh 
Plax  tnarhinea  to  order. 
Sizes  are  lartte  to  tiny. 
Production  is  rapid  and 
accurate. 


PLAX 

Polyflex  Sheet 

Here  is  a  punched  roll  of 
this  ncir,  touffh,  flexible 
sheet,  produced  from 
.001 '  to  .020'  thick,  cut 
in  rolls  up  to  20*  wide. 
Unsurpas.sed  for  con¬ 
densers.  cable,  and  bat¬ 
teries. 


[or  ms 
made. 

Many  companies  buy  Plax  Polystyrene  sheets, 
rods,  and  tubes  to  machine  into  antenna  com- 
^nents,  stand-off  insulators,  buss  bars,  win¬ 
dows,  etc.  Petails  regarding  your  own  possible 
applications,  and  a  bulletin  on  machining, 
are  immediately  available. 


PLAX 

Polyflex  Fiber 

Another  new  Plax  de¬ 
velopment  is  this  lough 
and  flexible  fiber,  pro¬ 
duced  from  .10'  to 
.060'  thick,  with  proved 
|30ssibilities  for  cable 
wrapping  and  other 
critical  high-frintuency 
insulation  applications. 


PLAX  POLYSTYRENE 
Electrical  Propertiec 

•Arc  rr«i.stanre  (. AST  M  0-49.")- 
:18T)  sec  240-2.'»0.  Dielectric 
strength,  volts 'mil; 

.(X)5"  thick 
.010'  thick  -2.')00 
.015'  thick  -2200 
.125'  thick  —.500-700 
Frequency  Dielectric  Power 
Cycles  ('onstant  Factor 
60  2.5-2.6  0001-0002 

1,000  2.5-2.6  0001-.0002 

1.000.000  2.5-2.7  0001-0004 


For  Icsi  critical  applicacjoos, 
we  manulacture  acetate  bu¬ 
tyrate  .beets,  rods  and  tubes. 


'  range  in  thickness  from  .010’  to 
i‘,  and  in  widths  and  lengths  to 
'  ranging  from  4’  x  48'  to  12’  x 
Hods  come  in  diameters  from 
4H’.  Tube  inside  diameters  range 
V« '  to  2*.  Lengths  a.s  required, 
lengths  in  stock. 
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THE  ELECTRON  ART 


Encepholophone  Converts  Brain  Potentials  into  Sounds 

Now  Frequency  Meter . 

Supersonics  in  Biology . 

Survey  of  Luminescence . 

Definition  of  Electronics . 

Making  Oscillographs  Produce  Dotted-Line  Tracings . . 

Ultraviolet  Flashes  Stimulate  Living  Cells . 

New  Type  of  Tungsten  Cathode  for  Magnetrons . 

Oxide  Cathode  Mystery  Solved . 

Survey  of  Problems  in  Taking  X-roy  Movies . 

Transmission  Line  Chart . 

Phono-electrocordioscope  . 

Designing  Special  Slide  Rules . 

Baird  Develops  Electronic  Color  Television  Receiver. . . 


Wave  over  brain  tumor 


Fig.  1 — Typical  brain  wave  potentials  oi 
obtained  with  an  ink  recorder.  The  verti¬ 
cal  Bcales  at  the  lett  indicate  the  range  ot 
audio  irequenciee  to  which  these  waves 
are  converted  by  the  encephalophone 


Brain  Potentials  into  Sounds  article  “A  New  Bio-Efectronic  ferent  p 
An  electronic  instrument  which  Application  —  Electroencephalog-  observati 
converts  brain  potentials  of  the  order  raphy”  in  the  October  1939  issue  of  The  a 
of  10  microvolts  to  audio  tones  is  Elecironics.  Push-pull  a-f  ampli-  authors 
described  by  C.  A.  Beevers  and  Dr.  fier  stages  having  a  flat  frequency  “encepha 
F.  Futh  in  the  March  1943  issue  of  response  over  the  range  from  1  to  45  to  \yatcli 
Electronic  Engineering,  a  British  cycles  were  used  here  to  amplify  and  thus 
publication.  It  is  intended  for  prac-  brain  potentials  sufficiently  to  drive  tials  ari 
tical  clinic  use  in  making  surveys  of  an  improvised  ink  recorder.  Ex-  movemer 
large  numbers  of  cases.  From  these  amples  of  the  resulting  records  are  movemer 
aural  indications,  appropriate  cases  shown  in  Fig.  1.  No  brain  waves  of  not  alwa; 
can  be  selected  for  further  examina-  higher  frequency  had  been  reliably  same  tiir 
tion  with  conventional  electromag-  reported  up  to  that  time.  on  the  i 

netic  or  cathode-ray  oscillographs  The  person  from  whom  a  record  quency  ( 

providing  permanent  records.  is  being  taken  is  placed  in  a  com-  accordan 

Conventional  electronic  methods  of  pletely  shielded  room  to  minimize  changes, 
measuring  brain  potentials  were  de-  60-cycle  pickup.  The  electrodes  used  changes 


/sf  R-F  oscUlafor 


0-200juFf 


lOO/i/xf 


A-F  amp- 


Fig.  2 — Circuit  diagram  of  encephalophone  developed  for  electrobiological  research,  utilizing  frequency  modulation  principle  to  convert 
slowly  changing  brain  potentials  into  on  audio  tone  changing  correspondingly  in  frequency 
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Send  for  Catalog  and  Manual  No.  40 

'V'rite  on  company  letterhead  Jor  96- page 
iatiilog  and  Engineering  Manual  No. 
^40.  Gives  helpjul  data  on  the  selection 
'^nd  application  of  rheostats,  resistors,  tap 
[  it  '  hes, 

I 

I'liTRONICS  — Moy  1943 


Consistent  performance  day-after-day  in  all  types 
of  critical  applications  . . .  that’s  the  story  of  Ohmite 
Rheostats  and  Resistors.  This  time-proved  depend¬ 
ability  has  enabled  them  to  meet  the  toughest  re¬ 
quirements  of  military  service.  Today,  they  ’’carry 
on”  above  the  clouds  and  below  the  waves— on  land 
and  on  sea — in  planes,  tanks,  warships  and  sub¬ 
marines— to  help  speed  Victory.  Tomorrow,  these 
rugged  units  will  be  ready  to  meet  new  peacetime 
needs.  Widest  range  of  types  and  sizes  assure  the 
right  unit  for  each  purpose.  Experienced  Ohmite 
Engineers  are  glad  to  assist  you  on  any  resistance- 
control  problem. 


Handy  Ohm's  Law  Calculator 

Helps  you  figure  ohms,  watts,  volts, 
amperes — quickly.  Solves  any  Ohm's 
Law  problem  with  one  setting  of  the 
slide.  All  values  are  direct  read¬ 
ing.  Send  for  yours — enclose  only  lOc 
in  coin  for  handling  and  mailing. 

OHMITE  MANUFACTURING  CO. 
4S17  Flournoy  St.  •  Chicago,  U.  S.  A. 


TRANSFORMERS 


interpreted  by  the  observer  in 
of  potential  changes. 

Brain  potentials  vary  so  sluw!; 
that  the  frequencies  involved  are  fa; 
below  the  range  of  audibility  asi 
can  be  amplified  directly  only  wit; 
special  a-f  circuits.  For  this  rtasm 


verter  stage.  If,  for  example,  thf 
brain  potential  is  made  to  vary  th 
frequency  of  one  oscillator  by  so 
cycles,  the  beat  note  will  also  changt 
50  cycles,  and  the  resulting  chanp 
in  audio  tone  will  be  easily  recog 
nized. 

The  circuit  diagram  of  the  instru 
ment  is  shown  in  Fig.  2.  The  r-f  sig. 
nals  are  produced  by  triodes  VJ, 
and  VT„  each  in  a  Hartley  oscill*. 
tor  circuit.  The  outputs  of  the« 
oscillators,  of  the  order  of  5  Mt 
are  electronically  mixed  in  converter 
tube  VTs,  and  the  difference  fre¬ 
quency  in  the  plate  circuit  is  tran»- 
ferred  to  the  headphones  through 
audio  transformer  T. 

Frequency  modulation  is  achievei 
in  a  conventional  manner  with  vari¬ 
able-mu,  pentode  VTt,  which  is  in  ef¬ 
fect  connected  in  parallel  with  the 
second 


UNIFORM  ACCURACY  VITAL 

IN  TRANSFORMERS,  TOO 


Accuracy  is  more  than  a  matter  of  design  and  construction — 
transformer  accuracy  and  dependability  of  performance  can 
only  be  assured  when  experience,  specialized  design  engi¬ 
neering,  modern  manufacturing  facilities,  trained  and  skilled 
employees  are  combined  in  one  organization. 

From  the  earliest  days  of  radio  and  communication  systems, 
Jefferson  Electric  has  specialized  on  transformers — working  in 
the  field,  anticipating  the  requirements  and  new  developments. 
Jefferson  complete  testing,  experimental  and  engineering  re¬ 
search  laboratories  leave  nothing  to  chance.  Modem  manu¬ 
facturing  facilities  with  250,000  square  feet  of  space,  and 
skilled  craftsmen  insure  the  uniform  accuracy  and  dependa¬ 
bility  of  performance  that  users  associate  with  Jefferson 
Electric  Transformers. 

Jefferson  Elertric  Line  Includes  Transformers  for: 

Radio  Receivers,  Televisors,  Amplifiers; — Communication  Sys¬ 
tems;  Power  Circuits;  Luminous  Tube  and  Cold  Cathode  Light¬ 
ing;  Mercury  and  Fluorescent  Lamps;  Ignition;  Signal  Systems; 
Control  Circuits. 

The  specialized  experience  of  Jefferson  Electric  engineers 
can  be  put  to  work  for  you — to  save  your  time  and  insure  the 
correct  selection  of  the  transformers  you  need.  JEFFERSON 
ELECTRIC  COMPANY,  Bellwood  (Suburb  of  Chicago),  Illinois. 
Canadian  Factory:  60-64  Osier  Ave.,  W.  Toronto,  Ont. 


r-f  oscillator 


circuit  A 
change  in  the  control  grid  voltage  of 
this  tube  varies  the  plate  impedance 
of  the  tube,  thereby  varying  the  fre 
quency  of  the  oscillator  circuit  across 
which  it  is  connected. 

'  It  was  found  that  a  voltage  of  0.1 
volt  applied  to  the  grid  of  FT,  pro¬ 
duced  a  change  in  tone  easily  recog¬ 
nized  by  anyone.  Brain  potentials 


necessary.  In  the  experimental  ap¬ 
paratus  a  separate  two-stage  pre¬ 
amplifier  unit  was  used  to  feed  the 
two  resistance-capacity  coupled  am¬ 
plifier  stages  using  tetrodes  VTt  and 
VTt  respectively.  , 

Because  of  the  high  value  of  the 
time  constant  of  the  amplifier,  it 
takes  about  one  minute  for  norma! 
conditions  to  be  re-established  after 
the  instrument  is  switched  on  or 
after  the  electrodes  are  handled. 
During  this  period  the  pitch  of  the 
tone  changes,  finally  becoming 
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The  FIRST  SILVER.GRAPHITE 

CONTACT  ever  molded  from  powders 


TTFKAl  nACKFOU 
MOlOfS  FRODUaS 

and  Canlact* 
(Al  corbofi.grophifa.malal 
and  compotilion  lyp«t| 
Rota  Motal  Cantactt 
Roaring  t 
Woldlng  Rodi. 
tioctrodoi,  and  Plata* 
Pawdarod  Iran  Motallurgy 
Campanant*  Anoda* 
[loclrada*  Rraiing  Blacli* 
Molded  Carbon  Pipo 
Rbooftot  Plato*  and  OUc* 
Rrako  lining 
Packing  PUton 
and  Sool  Ring* 
and  numoroui  otKor* 

nAlKFOU  EUCTRONIC 
COMPONiNTS 

Pliod  and  Variable  Ra*i*lar* 
Molded  Iron  Coro* 
SwHcba* 


.  •  •  was  a  Stackpole  product 

% 

Almost  two  decades  have  passed  since  Stackpole  revolutionized  circuit 
breaker  and  control  equipment  performance  by  producing  a  molded 
silver-graphite  contact,  at  the  suggestion  of  Westinghouse  engineers, 
which  enabled  a  50  ampere  continuous-rated  unit  to  handle  5,000  amperes 
on  a  short  circuit. 

Since  then,  molded  contact  developments  have  come  thick  and  fast— 
and  Stackpole  engineering  has  continued  to  lead  the  held.  Today,  Stack- 
pole  oflfers  a  complete  line  for  practically  any  application.  Equally  impor¬ 
tant  is  the  wealth  of  contact  engineering  experience  that  is  available  to 
Stackpole  customers.  Whether  your  problem  be  one  of  contact  design, 
anaching  the  contact  to  the  arm,  or  re-designing  the  equipment  itself 
in  order  to  assure  utmost  contact  efficiency,  Stackpole  engineers  have 
the  answers ! 

STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PENNA. 


MOLDED 


ETAL  CONTACTS 


Silver-graphite  .  .  .  Silver-copper-graphite  .  .  .  Gold-graphite  .  .  .  Silver-nickel  .  .  .  Silver-molybdenum 
Silver-tungsten  .  .  .  Silver-nickel-molybdenum  .  .  .  Silver-nickel-tungsten  and  dozens  of  special  alloys 
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electnoHic  fl  I  11  ip  C 

PRECISION  rAn  I  d 

MACHINED  FOR  ACCURACY 


TUBE  PARTS 
WIRE  FORMS 
MET^IrBTAMPINGS 
BU^I^R  TIPS 

FO^ALL  APPUCATIONS 


Additional  space  and  equipment  now  enables  us  to  serve 
a  larger  clientele  in  the  field  of  Electronic  Industries,  with 
precision  parts  and  stampings. 

“The  difficult  things  we  do  at  once - the  impossible  takes 

a  little  longer”  .  .  .  many  problems  that  seemed  impossible 
were  successfully  solved  by  our  Engineering  staff  and  special 
machines  were  built  to  do  the  job.  Why  not  let  Haydu  Bros, 
tackle  that  difficult  problem.^ 

HAYDU  BROS,  products  are  synonymous  with  quality  and 
economy,  as  is  evidenced  by  the  constant  need  to  expand  our 
manufacturing  facilities. 

SPECIAUSTS  IN  BURNER  TIPS  FOR  AU  APPUCATIONS 


^ce  o 


Mt.  Bethel  Road 

PLAINFIELD,  N.  J. 
^  Telephone: 
LwPLainfield  6-0878 
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cycle  line  whose  frequency  is  to  be 
measured.  The  total  operating  power 
is  only  about  5  watts,  used  chiefly 
for  cathode  heating. 

The  voltage  across  the  neon  lamp 
is  used  in  the  actual  measurement 
It  has  a  square-wave  shape  because 
of  Ri  in  series  with  the  neon  lamp, 
and  this  minimizes  the  effects  of  line 
voltage  variations  and  harmonics  in 
the  line  voltage.  This  voltage  is  ap. 
plied  to  the  driving  coil  of  the  tun¬ 
ing  fork  through  resistor  ft,  causing 
the  fork  to  vibrate  at  the  power  line 
frequency  because  of  the  alternating 
force  acting  on  the  magnet  at  the 
end  of  the  fork  arm.  The  same  volt¬ 
age  is  also  applied  through  trans¬ 
former  r,  to  the  type  7A6  full-wave 
rectifier  tube. 

On  the  other  arm  of  the  fork  is 
another  magnet,  which  vibrates  with 
the  fork  and  generates  in  its  own 
coil  a  voltage  corresponding  to  the 
motion  of  the  fork.  This  voltage, 
roughly  tuned  by  Cj  and  the  primary 
of  a-f  transformer  r„  is  applied  to 
the  type  7C7  tube.  The  voltage  is 
sufficiently  high  to  make  the  tube 
alternatingly  conductive  and  non- 
conductive.  Since  the  7C7  is  in  ef¬ 
fect  connected  in  series  with  the 
cathode  return  circuit  of  the  7A6 
rectifier,  the  lower  arm  of  the  fork 
in  the  diagram  effectively  controls 
the  rectifying  action  of  the  7A6. 


nr 


Freedom  from  militeury  despotism  this  is  the  crusade  in 
which  Ken-Rad  tubes  are  vahemtly  serving  When 
this  objective  is  attained  then  will  begin  the  crusade 
for  final  freedom 

Freedom  from  remaining  despotisms  in  man*s 
environment  or  heredity 

Ken-Rad  is  prepared  for  both  crusades  Ken-Rad 
does  not  prophesy  when  the  wave-lengths  that  will 
open  the  gates  of  freedom  will  be  determined  We 

do  say  that  the  waves  eire  getting  shorter  and  that 
dependedole  Ken-Rad  tubes  will  be  ready  for  you 


TRANSMITTING  TUBES 
CATHODE  RAY  TUBES 
SPECIAL  PURPOSE  TUBES 
METAL  AND  UHF  TUBES 


KEN-RAD 


^hon  glow  /amp 


7A6.^  3l 
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SJ  Ri 

OWENSBORO 


KENTUCKY  USA 
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Circuit  oi  new  superiensitiTe  frequency 
meter  for  power  line  frequenciei 


When  the  power  line  frequency  is 
exactly  60.000  cycles  (the  resonant 
frequency  of  the  fork),  the  phase 
shift  is  exactly  90  deg.  and  hence 
the  7C7  tube  is  turned  on  in  the 
exact  center  of  each  positive  half¬ 
cycle,  and  turned  off  in  the  center 
of  each  negative  half-cycle  of  the 
current  flowing  through  the  7A6 
tube.  Now  the  portion  of  the  recti¬ 
fied  positive  half-cycle  flowing 
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BETTER  AIR 
INDUCTORS  FOR 
^TODAY^S  JOBS 


ast  deliveries  on  standard  models  and 
/  ^ — N  wartime  adaptations 


It  is  a  matter  oi  record  that  most  of  today's  exacting  war¬ 
time  inductor  coil  applications  can  be  met — fully  and  com¬ 
pletely — by  standard  B  &  W  \inits,  with  perhaps  only  minor 
construction  changes  or  adaptations  to  meet  specific  conditions. 

It  is  also  a  matter  of  record  that  B  &  W  is  now  producing 
Air  Inductors  by  the  most  modern  "line"  methods — faster, 
better,  in  larger  quantities  than  they  have  ever  been 
made  before. 

We'd  like  to  stack  these  greatly  expanded  facilities  against 
your  next  coil  order — whether  it  calls  for  standard  or  highly 
special  units — and  regardless  of  any  "fixed  for  hghtin'  " 
specifications.  B  &  W  dehvers  the  goods — and  that  not 
only  means  promptly,  but  with  rigid  maintenance  on  our 
highest  quahty  standards  ! 


too.  These°?  ® 

““Its,  hove 
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BARKER  &  WILLIAMSON 

Manufacturers  of  Quality  Electronic  Components  for  10  years 
235  FAIRFIELD  AVENUE,  UPPER  DARBY,  PA. 
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yj  promise 
OF 

things  to  come 


amou5  name  in 


through  resistor  i2*  is  exactly  equal 
to  the  portion  of  the  rectified  nega. 
tive  half-cycle  fiowing  through 
no  current  fiows  through  indicating 
instrument  A,  and  hence  the  pointer  I 
stands  at  the  mid-scale  point  marked 
60  cycles. 

When  the  ^line  frequency  goeg 
above  or  below  60  cycles,  the  phase 
angle  of  the  generated  voltage 
changes  corespondingly,  disturbing 
the  balance  between  the  rectified 
quarter-cycles  of  current  fiowing 
through  Ri  and  i?,.  The  resulting 
dilference  in  current  flows  through 
the  indicating  meter,  which  is  cali¬ 
brated  to  read  directly  in  cycles.  Re¬ 
sistors  Rt  and  Rs  control  the  sensitiv¬ 
ity  of  the  circuit,  hence  shorting  of 
Rs  increases  the  sensitivity  and  nar¬ 
rows  the  indicating  range.  In  a  com¬ 
mercial  model  of  the  instrument  as 
made  by  General  Electric  Co.,  the 
normal  range  is  59.75  to  60.25  cycles, 
and  the  high-sensitivity  range  (with 
the  shorting  switch  closed)  is  59.875 
to  60.125  cycles. 

Rheostat  R-,  permits  calibration  of 
the  instrument  and  compensation 
for  any  small  frequency  deviation  in 
the  tuning  fork  or  phase  angle 
deviation  in  the  transformers. 

The  tuning  fork  is  made  from 
Maginvar,  an  Invar-like  material  d^ 
veloped  by  the  General  Electric  Re¬ 
search  Laboratory  especially  for  the 
purpose  and  having  well-balanced 
and  very  low  temperature  coefficients 
of  expansion  and  elasticity.  The 
stability  of  the  tuning  fork  and  the 
circuit  are  such  that  the  over-all  pre¬ 
cision  is  limited  only  by  the  pre¬ 
cision  of  reading  the  scale  of  the  in¬ 
strument. 


We  call  it  the  "American  Way"  ol  life-— the  right  to  think,  speak,  act  and 
worship  os  we  plecan,  and  respect  the  right  of  others  to  do  the  same. 
For  the  preservation  of  these  principles  we  axe'  again  at  war.  We  of  this 
company  ore  proud  of  the  major  role  we  and  the  radio-electronic  industry 
ore  privileged  to  play  in  this  struggle.  The  free  world  we  are  fighting  for 
will  be  a  vastly  happier  and  more  comfortable  world  thanks  to  war-time 
radio  and  electronic  advances  now  little  known  to  the  public. 

The  contributions  we  will  be  able  to  make  in  new  ports,  new  designs, 
new  principles  are  multiplying  daily.  We're  fighting  harder  now  to 
hasten  the  day  when  we  may  release  for  constructive  peaceful  purposes 
the  fruits  of  these  many  months  of  war  production  and  research. 


indicate  that  a 
scale  range  of  plus  or  minus  0.01 
cycle  is  entirely  possible  if  the  in¬ 
strument  is  mounted  in  a  tempera¬ 
ture-controlled  compartment. 

This  supersensitive  frequency 
meter  was  originally  developed  to 
provide  a  frequency  record  as  a 
measure  of  the  speed  of  a  steam  tur¬ 
bine  while  checking  the  operation 
of  the  governor.  The  recording  mi¬ 
croammeter  is  plugged  into  the  jack 
shown  in  the  circuit,  thereby  dis¬ 
connecting  the  indicating  meter. 

Another  possible  application  is  in 
connection  with  power  system  load 
control,  where  it  may  be  desirable  to 
change  the  loading  at  a  generating 
station  automatically  in  response  to 
extremely  slight  changes  in  the  gen¬ 
erated  frequency.  Here  suitable  re¬ 
lays  would  replace  the  meter. 


Thonks  to  improred  techniques  ond  plant  expansion,  most 
Toriable  condensers,  tube  sockets,  inductors,  insulators,  hord- 
ware  cmd  other  parts  con  now  be  shipped  more  quickly  than 
heretofore.  We  will  be  pleosed  to  quote  price  and  estimate 
delirery  for  your  war  requirements.  Ask  for  free  catalog  967D. 


ELECTRONICS 


A  FRONTIER  INDUSTRY  IN  THE 
WORLD  OF  TOMORROW  I 
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UNITED  STATES 

TESTING  COMPANY.iK 

ESTABLISHED  1880 

HOBOKEN,  NEW  JERSEY 


*  American  Council  of  Commercial  Laboratories 


lie  are  standing  on  the  brink  of  a  great  new  world 
of  tomorrow  in  which  the  radio  and  communications  achievements 
of  today  will  be  dwarfed  into  insignificance,  'k  Television,  radio 
photography,  radio  telephonic  communications,  remote  control 
by  radio  .  .  .  these  are  but  a  few  of  the  hundreds  of  fields  into 
which  the  best  brains  of  the  industry  will  delve!  ★  Are  you 
preparing  for  these  great  scientific  adventures?  Are  you 
getting  ready  for  the  tremendous  resulting  profits?  'A  Our 
Engineering  Planning  Board,  organized  for  the  specific 
purpose  of  planning  with  industry  for  the  world  of  tomor¬ 
row,  is  ready  to  work  with  you  in  your  own  preparations. 
Plans  to  meet  the  technological,  economic,  and  human 
(consumer)  problems  of  the  future  are  prepared  based 
*  .upon  analysis  and  survey  of  your  organization,  if  We 
Mtend  a  cordial  invitation  to  foresighted  exec- 
utives  to  write  to  our  Engineering  Planning  Board 
\  for  a  preliminary  consultation.  For  a  small 

\  monthly  fee,  depending  upon  the  time  to  be 

y  \  spent,  we  shall  assign  technicians  to  work 

\  \  with  you  on  the  practical  details  of  new  ideas 

\  \  \  for  the  future. 
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*  Membar  of  A.  C.  C.  L. 
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Supergonics  in  Biology 

Since  the  original  studies  of  Warj 
and  Loomis,  many  workers  have  ap. 
plied  supersonic  waves  to  bioloj?ici. 
research.  In  most  cases  on  ordinart 
flat  quartz  crystal  has  been  used,  tht 
crystal  being  excited  to  vibration  by 
r-f  power  at  its  natural  frequency. 

It  has  been  found  that  most  cells  art 
rapidly  destroyed  and  small  animaii 
killed  by  exposure  to  these  vibra- 
tions. 

The  forces  produced  by  supersonic 
vibration  vary  in  direction  and  mag. 
nitude  over  the  surface  of  a  cell  of 
ordinary  size,  producing  a  tearing 
effect.  Unfortunately,  bacteria  ij 
general  are  so  small  that  they  are  af¬ 
fected  by  the  wave  as  a  unit,  so  that 
it  is  very  difficult  to  kill  them  in  thii 
manner. 

A  method  for  focusing  the  sound, 
originated  by  Grutzmacher,  has  been 
applied  to  biological  materials  by 
J.  G.  Lynn,  R.  L.  Zwemer,  A.  J. 
Chick,  and  A.  E.  Miller,  who  report 
their  results  in  The  Journal  of  Gen¬ 
eral  Physiology,  26:179-193,  1942. 
They  use  a  round  concave  quarti 
crystal,  6  cm  in  diameter,  curved  to 
focus  at  a  point  6.5  cm  from  the 
crystal  surface.  About  150  times  as 
much  supersonic  energy  is  concen¬ 
trated  at  the  focal  spot  as  at  a  sim¬ 
ilar  spot  near  the  vibrating  plate. 
The  crystal  resonates  at  835  kc,  and 
ie  energized  by  connection  to  the 
plate  circuit  of  an  r-f  amplifier  hav¬ 
ing  an  input  up  to  600  watts.  The 
oscillator  crystal  is  variable  from 
834  to  836  kc,  so  exact  and  stable 
tuning  can  be  obtained. 

The  object  of  the  study  reported 
was  to  project  a  beam  of  focused 
ultrasound  into  tissue  blocks  and 
into  the  tissues  and  organs  of  experi¬ 
mental  animals,  producing  a  maxi¬ 
mum  change  at  the  point  of  focus 
with  little  change  in  the  tissues 
traversed  before  the  focus  is 
reached. 

Paraffin  blocks  were  used  as  the 
first  test  objects,  and  the  effects 
studied  by  observing  the  melting  ef¬ 
fects  produced  in  them.  Heat  dissi¬ 
pation  was  found  to  be  greater  at 
the  focal  point  than  near  the  crystal, 
because  of  the  surrounding  cool 
areas.  This  effect  may  be  minimized 
by  applying  a  large  amount  of  power 
for  a  short  time. 

The  absorptive  capacity  of  beef 
liver  blocks  is  so  great  that  it  was 
necessary  to  use  full  power  instan- 


Free  Speech — first  of  the 
Four  Freedoms.  Ameri¬ 
ca's  great  radio  industry 
is  serving  the  nation  well 
in  helping  to  protect  this 
great  privilege.  And 
Blaw*Knox  towers  eue 
helping  to  deliver  maxi¬ 
mum  coverage  and  de¬ 
pendability  in  transmis¬ 
sion. 


VtRTICAL 


FM  A  TtLtVISION  TOWIKS 


BLAW-KNOX  DIVISION  of  Blaw-Knox  Company 
2077  Farmers  Bank  Building  .  .  .  Pittsburgh,  Pa. 
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photo  hy  courtesy  o?  Mt.  Wilson  Observatory. 


I  liiss  is  a  call  to  the  eleelntnics  industry  of  the  future. 

In  a  not  too  distant  tomorrow,  men  will  be  coming 
liut'k  from  battlefields  .  .  .  coming  out  of  secret- 
•  nslirouded  plants  to  open  the  dttors  to  this  new  era 
...  to  push  forward  the  limits  of  man's  knowledge 
'itii  the  magic  of  electronics, 
it  Who  knows  the  scope?  Private  radio  phones  around 

it  lie  world  through  space  . . .  news  as  it  is  made,  brought 
vi'ihly  to  your  home  .  .  .  new  proi’esses  in  industry 


.  .  .  new  conveniences  in  the  office  .  .  .  things  scarcely 
dreamed  of  made  commonplace  by  the  electronic  con¬ 
trol  of  sound  and  light  and  motion. 

TUNG-SOL  w'ill  play  its  part  in  this  new  era.  Elec¬ 
tronic  devices  will  find  life  through  the  medium  of 
TLNG-SOL  tuhes  for  transmission,  reception  and  am¬ 
plification.  Manufacturers  desiring  to  use  electronic 
controls  will  find  at  Tl’NG-SOL  a  staff  of  research 
engineers  to  help  them  create,  develop  and  produce. 


TVNG-SOL 

RADIO  TUBES 


TUNG-SOL  LAMP  WORKS  INC.,  NEWARK,  N.  J.,  Salts  Officts:  ATLANTA,  CHICAGO,  DALLAS,  DENVER,  DETROIT,  LOS  ANGELES,  NEW  YORK 
O  MANUFACTURERS  OF  MINIATURE  INCANDESCENT  LAMPS.  ALL-GLASS  SEALED  BEAM  HEADLIGHT  LAMPS  AND  THERMAL  SWITCHES 
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taneously  applied  in  order  to  produce 
a  well-defined  focus  of  cellular  de- 
This  destruction  is  an- 


struction. 
parently  due  to  the  heating  effect 
rather  than  to  the^  vibration  itself, 
as  it  is  much  reduced  in  living  tig.' 
sues  where  the  circulating  blood 
rapidly  dissipates  the  heat. 

An  attempt  was  made  to  produce 
focal  necrosis  in  the  brain  of  a  cat, 
with  partial  success.  Temporary  be¬ 
havior*  changes  and  blindness  could 
be  produced.  Edema  and  hyperemia 
of  the  visual  cortex  affected  by  the 
radiation 


found  at  autopsy, 
while  the  rest  of  the  brain  appeared 
normal. 

The  problem  for  future  investiga- 
tion  is  to  increase  the  intensity  of 
sound  at  the  focus,  without  increas¬ 
ing  the  damage  to  skin  and  interven- 
A  similar  problem  is 


ing  tissues, 
met  in  x-ray  therapy,  where  the 
beams  are  applied  in  several  direc¬ 
tions,  crossing  in  the  region  of  the 
tumor. 


In  some  cases  the  tube  ro¬ 
tates  around  the  patient,  or  the 
patient  may  be  rotated  with  the 
tumor  at  the  axis  of  rotation. 

Several  interesting  suggestions 
were  made  as  to  the  means  of  ap¬ 
plying  focused  ultrasound  more  ef¬ 
fectively.  Lower-frequency  vibra¬ 
tions  would  penetrate  to  the  focus 
with  less  absorption  on  the  way.  k 
3-kw  r-f  generator  would  permit  the 
application  of  high  power  for  a 
short  time,  producing  a  maximum 
effect  at  the  focus  as  explained 
above.  The  use  of  six  2-in.  concave 
crystals,  all  focused  on  a  common 
point,  would  not  only  increase  the 
focal  effect,  but  would  also  spread  the 
base  effect  over  several  times  the 
skin  area  of  a  single  crystal. 

The  application  of  this  method  and 
modifications  of  it  should  produce 
interesting  results  in  several  fields 
of  biology,  when  material  and  time 
for  fundamental  research  are  again 
available. — W.E.G. 


Don4  speak  Russian?  Then  let  us  translate  the 
words  of  a  Russian  General  to  an  American 
War  Correspondent: 


THEY'RE  GOOD  .  .  . 

THEY'RE  EXCELLENT!" 


You  see,  the  Correspondent  had  just  remarked 
upon  the  number  of  “Connecticut”  field  tele¬ 
phones  in  use  by  the  famed  Cossack  Cavalry. ' ' ' 
Like  many  on  American  industry,  our  reputation 
for  know-how  rests  today  on  the  performance  of 
our  products  in  the  service  of  the  United  Nations, 
all  around  the  world.  '  '  '  When  we  can  again 
freely  solicit  your  patronage,  there  will  be  no  tes¬ 
timonial  to  which  we  shall  point  with  greater  pride 
than  the  commendation  of  the  fighting  Russians. 


CONNECTICUT  TELEPHONE  &  ELECTRIC  DIVISION 


Survey  of  Luminescence 

Luminescent  substances  are 
broadly  defined  as  materials  capable 
of  emitting  light  without  the  simul¬ 
taneous 


^0gesmtt 


emission  of  a  sensiDie 
amount  of  heat — which  definition  ap¬ 
plies  to  fireflies  as  well  as  the  phos¬ 
phors  which  have  recently  become 
so  important  in  the  field  of  elec- 
Phosphors,  however,  are 


MERIDEN.  CONNECTICUT 


tronics. 

generally  defined  as  materials  cap¬ 
able  of  converting  various  types  of 
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ik  Established  1895  .  .  Manufacturers  of  Laminated  Plastics  since  1911  —  NEWARK  •  DELAWARE 
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OF  PROGRESS 


Today,  radio  communications  in 
civil  and  military  aviation  is  an 
important  and  necessary  adjunct 
that  makes  possible  successful 
flight  operations.  Yet,  it  is  only  a 
short  time  ago  since  radio  played 
a  secondary  role  in  aviation,  be¬ 
cause  of  its  being  subject  to  the 
vicissitudes  of  weather,  altitude 
and  distance. 

Radio's  importance  and  depend¬ 
ability  might  well  be  considered 
the  ever-lengthening  shadow  of 
scientific  progress  .  .  .  the  result 
of  improvement,  research  and  the 
use  of  better  functioning  ma¬ 
terials. 

C-D  rightfully  claims  a  large  part 
in  radio's  importance  to  modern 
flying,  because  of  the  steady  pro¬ 
gress  on  C-D's  part  in  producing 
plastics  such  as  Dilecto,  Celoron 
and  Dilectene  .  .  .  plastics  from 
which  hundreds  of  insulating 
parts,  as  pictured,  are  made  .  .  . 
These  C-D  Plastics  have  been  en¬ 
gineered  to  meet  "flying"  radio 
conditions. 


e-O  prWKlt  Mite  THE  PLUTNS . . .  DILECTO  a  MiaM  MmmCc  CaOION  a  miUti  ptMMfic;  DILECTENE  a  para  raait 
HaaCa  aapaaiaNy  tHM  la  H-N-F  luHaCaa  ...  THE  NON-MnCLLieS,  DMMOND  Vataawt^  Fttra:  VULCOID-rtala  iaprapaM 
>ritaaiaa4ikn:aa4MICMOND  kaM-i*  aita  iatHaCaa.  FaMaa  OF  CaaariSat  a»  Ifcaaa  pra4aata  aa<  fiaat  tlaa<ai<  aim  aa<  ipaNlialiaat 

DISTRICT  OFFICES:  New  York  •  Cleveland  -  Chicago  •  Spartanburg,  S.  C. 

West  Coast  Rep.,  Marwood,  Ltd.,  San  Francisco  -  Sales  Offices  in  principal  cities 


LENGTHENING  SHADOWS 


SELENIUM 

RECTIFIERS 


invisible 
radiation. 

The  entire  subject  is  surveyed  \ 
two  British  scientists,  Leonard  Le\ 
and  Donald  W.  West,  in  the  J* 
1943  issue  of  Endeavour.  The  prii 
cipal  results  and  conclusions  obtaine 
from  their  many  years  of  specia 
ized  study  of  luminescent  substana 
are  described,  and  explanations  m 
fluorescence  and  phosphorescence  aj 
given  in  terms  of  modern  atomi 
physics. 

In  fluorescence,  which  is  the  einij 
sion  of  light  only  during  excitatioi 
the  electron  is  supposed  to  be  raise 
from  a  lower  or  filled  band  in  tb 
lattice  to  the  conduction  band  bi 
the  absorption  of  radiation.  The  ^ 
tivator  supplies  electrons  to  replaa 
those  excited  from  the  lower  band 
Emission  of  light  takes  place  whei 
the  electron  falls  from  the  condi¬ 
tion  band  to  the  impurity  band. 

Phosphorescence,  the  emission  d 
light  after  incident  radiation  hat 
ceased,  is  explained  by  postnlatin? 
the  presence  of  metastable  ban- 
(the  so-called  trapping  levels)  clos? 
to  the  conduction  band.  The  elw 
trons  in  the  trapping  levels  can  be 
released  only  by  way  of  the  condi; 
tion  band,  owing  to  thermal  osci! 
lations. 

Chemical  compositions  and  prac  ’ 
cal  applications  for  many  types 
luminescent  powders  are  given.  Or 
table  gives  the  relative  responses 
different  phosphors  to  different  type 
of  excitation 


radiation  into 


SAM- 

WITHOUT  NEGLECTING  YOU! 


The  light  v/eight,  small  size,  and  dependable 
performance  of  B-L  Selenium  Rectifiers  rec¬ 
ommend  them  for  use  where  other  metallic 
rectifiers  are  impractical.  Aside  from  their  func¬ 
tions  for  conversion,  their  unique  characteris¬ 
tics  suit  them  ideally  to  a  wide  variety  of 
applications  as  valves,  voltage  limiters,  vari¬ 
able  resistances,  and  similar  uses. 

Today,  the  major  part  of  the  production  of 
B-L  Selenium  Rectifiers  is  being  used  to  fulfill 
prime  and  sub  contracts  in  connection  with 
the  War  program.  Fortunately,  however,  our 
production  facilities  at  this  time  are  meeting 
Uncle  Sam's  needs  — and  still  have  available 
capacity  for  additional  essential  industrial 
business. 


ranging  from  kr. 
ultraviolet  to  alpha  rays,  while  a: 
other 


expected  fl; 


wou 
to  t\ 
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gives 

j  rescent  intensities  obtainable  fr : 

I  five  common  phosphors.  This  lat;- 
I  table  indicates  that  the  cathode-r:; 

I  scanning  spot  in  a  television  t  :r 
j  produces  in  a  phosphor  of  ZnS(Ag 
1  plus  ZnCdS(Cu)  the  enormous  r 
j  tensity  of  about  6,000,000  equi  ^ 
j  lent  foot-candles,  whereas  125  watts 
I  of  ultraviolet  at  3  feet  produces  onlj 
j  6  equivalent  foot-candles  on  Zn5 
(Cu). 


Definition  of  Electronics 

Dr.  Josepb 


In  a  recent  address, 

Slepian,  associate  director  of  We 
inghouse  Research  Laboratories,  c 
fined  the  science  of  electronics 

‘which  a 


Write  today  for  Bulletin  R-45,  giving 
full  details  on  B-L  Selenium  Rectifiers. 


dealing  with  electrons 
free  in  the  sense  of  being  substan¬ 
tially  at  much  greater  distance! 
from  the  nuclei  of  atoms  than  the 
radii  of  the  outermost  stable  orbit! 
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bSealed  To  Give  Switch  Contacts  Positive  Protection 


Against  The  Hazards  Of  Dirt,  Dust,  Sand  And  Oil 


More  than  five  years  ago  the 
Allied  Control  Company’s  en¬ 
gineering  staff  anticipated  the 
need  of  a  sealed  switch  that 
would  give  positive  proteaion 
to  the  contacts  against  the  haz¬ 
ards  of  dirt,  dust,  sand  and  oil, 
the  greatest  faaors  in  switch 
failure. 

Today  thousands  of  Allied 
A3  and  A5  Sealed  Switches 
are  vital  components  in  many 
of  the  newest  types  of  aircraft 
and  ground  equipment  and 
are  giving  reliable  and  de¬ 
pendable  operating  perform¬ 
ances  in  such  theatres  of  war 
as  Africa,  China  and  Alaska 


where  climatic  conditions 
cause  failure  of  ordinary  types 
of  equipment. 

The  operating  charaaeris- 
tics  called  for  in  many  sw'itch 
applications  are  so  rigid  that 
every  component  is  microm¬ 
eter  checked  and  after  final 
assembly  all  operating  charac¬ 
teristics  are  individually  pre¬ 
cision  inspected  to  insure  de¬ 
pendable,  long  life  operation. 


OPERATING  CHARACTERISTICS 
OF  ALLIED  A3  and  AS  SEALED 
SWITCHES: 

CONTACT  ARRANGEMENTS 

Sin9l.  pol.  tingl.  throw. 

A3  —  normally  cIosmI,  doubl.  break. 

AS  —  normally  op.n,  doubl.  brMik. 

CONTACT  RATINGS 

Non-inductiv.,  50  amperes  at  1 2  and  24 
volts  DC  and  1 1 0  volts  AC. 

OPERATING  PRESSURE 

1  V]  to  3  V]  pounds. 

PLUNGER  TRAVEL 

Travel  differential  0.006  to  0.012  of  an 
inch. 

OVER  TRAVEL 

0.050  to  0.070  of  an  irKh  at  maximum 


VIBRATION 

10  G  for  either  horizontal  or  vertical 
positions. 

WEIGHT 

5  ounces. 

DIMENSIONS 

1-15/16  by  1-15/16  by  1-19/32  inches. 


Is  it  a  tough  job  of  special  transformer 
design?  We  have  a  20  year  record  of 
success  in  licking  jobs  like  that,  and  those 
20  years  of  hard-won  experience  are  val¬ 
uable  insurance  of  success  on  your  job. 
Let's  talk  it  over. 

Is  it  a  problem  of  quick  delivery  on  stand¬ 
ard  dry  typo,  transformers?  While  we 
are  not  making  wild  promises,  we  do 
have  the  knack  of  getting  things  done,  a 
reputation  for  getting  them  done  on 
time,  and  usually  maintain  a  stock  of 
standard  transformer  quality  components 
that  helps  us  to  do  it.  We  won't  make 
promises  unless  we  can  make  good.  Let's 
discuss  it. 


Oil  Cooltd  TranstornMr 
for  Plato  Supply  Fur- 
ffoce.  Welding,  etc. 


Full  details  on  Newark 
Transformers,  Dry  Type 
or  Oil  Cooled  Distribu¬ 
tion  Type,  in  descriptive 
bulletins  on  request. 


For  Electronic 
Applications 


^  TRANSFORMER  CO. 

17  FRELINGHUYSEN  AVE. 
mgmmmmm  NEWARK,  NEW  JERSEY! 

SUBCONTRACT  FACILITIES 

af  your  service  — - 

Our  Subcontract  Division  has  available  floor  space,  machines, 
skilled  operators  and  experienced  engineers  to  help  you  meet 
delivery  needs  on  war  production.  Established  long  before 
Pearl  Harbor,  and  clever  at  cutting  corners  without  cutting 
quality,  where  time  is  the  vital  factor.  Ingenious,  too,  at 
meeting  a  variety  of  exceptional  manufacturing  problems. 
Our  facilities  may  be  just  what  you  need — a  'phone  call  will 
verify  it. 

Phone:  BIGELOW  3-5600 
NEWARK  TRANSFORMER  CO.,  17  Frelinghuysen  Ave.,  Newaric,  N.  J 


of  the  normal  atom.”  This  definitic: 
is  carefully  worded  to  excludJ 
phenomena  involving  only  free  eleci 
trons  in  wires,  since  these  free  J 
conduction  electrons  are  never  moJ 
than  a  few  times  10  *  cm  from  ] 
nucleus.  In  electronic  devices  su^ 
as  radio  tubes,  the  free  electrons  ij 
the  vacuum  are  usually  more  this 
10  *  cm  away  from  any  nucleus. 

On  this  basis,  a  simplified  defini¬ 
tion  of  electronics  would  be  “tbi 
science  which  deals  with  devices  ii 
which  current  flows  through  a  vac 
uum  or  gaseous  space”.  Electronia 
then  deals  with  the  means  for  setUni 
the  electrons  free  in  space,  the  prop¬ 
erties  of  the  free  electrons,  the  ef¬ 
fects  produced  by  free  electrons  oi 
other  matter,  the  ways  in  which  free 
electrons  lose  their  freedom,  and  the 
vacuum  tubes,  x-ray  tubes,  photo¬ 
tubes,  fluorescent  lamps,  neon  sign*, 
ultraviolet  lamps,  thyratrons,  ig. 
nitrons  and  other  commonly  accepted 
electronic  tubes  which  depend  on  true 
free  electrons  for  their  operation. 

Dr.  Slepian  points  out,  however, 
that  this  definition  unavoidably  in¬ 
cludes  such  devices  as  spark  plugs, 
electric  arc  welders,  electric  arc 
furnaces,  spark  gaps  in  lightning 
arresters,  and  other  apparatus  in¬ 
volving  electric  arcs.  He  believes 
these  should  be  accepted  as  truly 
electronic  apparatus  rather  than  at¬ 
tempt  to  modify  the  definition  so  as 
to  exclude  such  familiar  devices. 

Continuing,  Dr.  Slepian  defines 
electronics  engineering  as  “the  ap¬ 
plied  science  of  electronics,  dealing 
with  the  development,  design  and  ap¬ 
plication  of  electronic  apparatus." 


Making  Oscillographs 
Produce  Dotted-Line  Tracinip 


The  use  of  wire  screens  of  varying 
mesh  placed  in  the  path  of  an  oscillo¬ 
graph  light  beam  to  distinguish  be¬ 
tween  several  tracings  superimposed 
on  the  .same  film  or  paper  is  sug¬ 
gested  by  R.  W.  Ahlquist  in  his 
paper  “Marked  Oscillograph  Trac¬ 
ings”  in  the  March  1943  General 
Electric  Review.  The  screens  may 
be  so  mounted  that  they  may  be 
turned  out  of  the  beam  path  when 
not  in  use.  The  larger  the  mesh  of 
the  screen,  the  longer  will  be  the 
dashes  in  the  resulting  trace.  Sev¬ 
eral  examples  are  given  in  which 
properly  marked  traces  facilitate 
comparison  of  instantaneous  valuee 
of  recurrent  values. 


lANUFA 
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ICH  VOLTAGE  PAPER  CAPACITORS 

to  Stand  5,000  to  15,000  Volts  at  110°  C. 


SPRAGUE 


TYPE  PX-25,  “VITAMIN  Q” 


prague  has  the  answer  to  the  problem  of 
f.nding  paper  capacitors  that  will  handle 
high  voltages  at  high  temperatures. 

Typical  of  many  other  Sprague  develop¬ 
ments,  these  Type  PX-25  units,  with  their 
exclusive  “Vitamin  Q”  impregnant,  have 
proved  their  dependability  under  the  most 
rigorous  war  conditions.  Voltages  now  avail¬ 
able  run  from  5,000  to  15,000  volts  and 
ambient  temperatures  are  on  the  order  of 
110®C.  Used  at  low  and  ordinary  tempera- 
fures,  these  capacitors  give  a  tremendously 
inr*-;-ased  safety  margin 
over  the  ordinary  com- 
mercial  types. 


Sprague  engineers  welcome  the  oppor¬ 
tunity  to  cooperate  in  solving  your  capacitor 
problems.  An  exceptionally  broad  back¬ 
ground  of  engineering  experience  in  de¬ 
signing  and  producing  dozens  of  highly 
specialized  capacitor  types  for  ultra-exact¬ 
ing  war  uses  is  freely  at  your  disposal. 


SPRAGUE  SPECIALTIES  COMPANY 

North  Adams,  Mass. 


WIRE  &  RIBBON 

-FOR  VACUUM  TUBES 


Write  for  list  of  stock  alloys 

SIGMUND  COHN  &C0 

44  GOLD  ST.  f  NEW  YORK 
SINCE  1901 


Ward  can  help  you  with 
your  antenna  problem 


WARD  PRODUCTS 

CORPORATION 


1523  East  45th  Street 
CLEVELAND,  OHIO 


Ultraviolet  Flashes 
Stimulate  Living  Cells 

Stimulation  of  cells  by  intense 
flashes  of  ultraviolet  light  is  reported 
in  the  Journal  of  General  Physiology, 
26:431-444,  1942  by  E.  N.  Harvey, 
Princeton  Physiological  Laboratory. 
The  source  of  the  light  is  a  quartz 
sterilamp  made  by  Westinghouse, 
through  which  is  suddenly  dis¬ 
charged  a  3.3-/[tf  condenser  at  high 
voltage  by  the  breakdown  of  an  air 
spark  gap  in  series  with  the  con¬ 
denser,  as  shown  in  the  diagram. 

The  usual  setting  of  the  spark  gap 
was  6.1  mm,  breaking  down  at  21,- 
000  volts,  and  producing  a  flash 
with  an  electrical  energy  input  of 
728  joules.  Lower  voltages  with  less 
intense  flashes  are  obtained  by  set¬ 
ting  the  spark  gap  closer.  The  spec¬ 
trum  produced  is  almost  continuous 
in .  the  visible  and  near  ultraviolet 
regions,  with  many  lines  in  the  far 
ultraviolet. 


CoMplet*  raB9«  of  shtt 
oad  alleys  for  Troosaiif- 
flag.  Rocalvleg.  lattary 
aad  Mlalatara  Tabos  .  . 


Malted  aad  worked  to 
astared  aioxlataai  aai* 
forailty  aad  streagth 


WIRES  drawn  to  .0005"diainettr 
RIBBON  rolled  to  .0001"  thick 


VtCML  ALLUIS  Mde  te 
aieet  ladividaal  specM* 
catleas.  laqalrles  lavlted. 


jQooon 


TELESCOPING 


SECTIONAL 

ANTENNAE 


Circuit  used  to  produce  an  intense  ultra- 
▼iolet  flash.  The  condenser  should  be  rated 
oboTe  25.000  Tolts  to  withstand  the  peak 
transformer  secondory  voltoge 


MOBILE 

PORTABLE 


The  quartz  tube  of  the  sterilamp 
is  bent  in  a  ring,  3  cm  nutside  diam¬ 
eter,  around  a  microscope  objective 
and  adjusted  so  that  it  is  about  6  mm 
from  the  material  on  the  slide.  A 
copper  mosquito  gauze  is  placed  be¬ 
tween  the  lamp  and  the  material  to 
eliminate  electrical  effects  on  the 
cells. 

It  was  found  that  intact  frog  skele¬ 
tal  muscle  and  sciatic  nerve  were  in¬ 
sensitive  to  the  flashes,  but  that 
single  muscle  fibers  or  small  groups 
could  be  stimulated  to  contracture 
in  about  half  of  the  trials.  It  is  sug¬ 
gested  by  the  author  that  the  ultra¬ 
violet  was  absorbed  by  the  sheath  of 
the  nerve  or  the  fascia  covering  the 
muscle,  or  that  only  a  few  surface 
fibers  contracted,  which  would  not 
move  the  mass  of  inert  muscle.  The 
ultraviolet  flashes  appear  to  act  di¬ 
rectly  on  the  contractile  substance 
rather  than  on  the  excitatory  mech- 


FIXED  UNITS 


CHAKACTERISTICS 

Specific  gravity  of  only  2.5  to  2.6. 
Water  absorption  S.  I.S-O.OOl  per 
cent.  Per  cent  power  factor. 

S.  1. 5  to  60  cycles  was  only  0.01 65. 
Dielectric  constant  at  60  cycles 
was  5.9-1000  KC  5.4. 

Makers  of  elearical  and  radio  apparatus  do 
tined  for  war  service  are  findinn  in  LAVm 
the  precise  qualities  called  for  in  that 
specifications  .  .  .  high  compressive  ui 
dielearic  strength,  low  moisture  absorptioi 
and  resistance  to  rot  fumes,  acids,  and  hip 
heat.  The  exceedingly  low  loss-factor  of 
LAVITE  plus  its  excellent  s»orkabiliir 
makes  it  ideal  for  all  high  frequency  appb 
cations. 

We  wiU  gladly  supply  samples  for  testiai. 


D.  M.  STEWARD  MFD.  COMPIUI 

ALsm  Offic*  6  Works:  ChsUtrsssootOf  Tma 

Ns«r  Yark  Naadhaa,  east.  Chlaafa  Ls«  Asida 


ELECTRONiq 


TlUttiom- 

OF  ERIE  CERAMICONS 


»ttO.  U.S  PAT.  OM. 


ARE  Bim  PRODUCID  MONTHLY  TO  PROVIDE  COMPENSATION 
MR  FREQUENCY  DRIFT  IN  ELECTRONIC  EQUIPMENT 

PIONEERED  by  Erie  Resistor  more  than  seven  Z  ” 

years  ago,  the  demand  for  Erie  Ceramicons  has 

steadily  grown  because  of  the  increasing  need  for  I—: - 

extremely  stable  capacitors,  and  their  excellent  r  ^  "  ctwJtwcc^s 

operating  characteristics.  As  a  result  of  war  time  ^  *  n  mommsuiated 

requirements,  the  facilities  for  producing  Erie  ”  | _ ceramicows _ 

Ceramicons  are  being  expanded  greatly.  t 

Erie  Ceramicons  are  inherently  stable  in  capacity  <  i 

due  to  the  solid  nature  of  the  dielectric  and  the  unique  2  | _ 

method  of  applying  the  silver  plates  directly  to  the 

surface  of  the  dielectric.  The  dependability  of  this  5  I - 

construction  has  been  proven  by  their  use  in  many  5  g _ «n™ 

types  of  installations.  <  '*  m  » 

Erie  Ceramicons  are  made  in  nine  different  tern-  |  I - — 

perature  coefficients,  from  +  100  parts  per  million  z  o  ^  w  «  » 

per  °C  to  —  750  parts  per  million  per  °C.  Insulated  <  ~  ®  M  ■ 

Ceramicons  are  made  in  capacities  up  to  375  mmf;  ^ 

non-insulated  units  up  to  1100  mmf..  Hmj J J J 

The  chart  reproduced  at  the  right  shows  the  range  nw  wjo  nom  mbo  «2»  mw  ktm 

capacity  and  temperature  coetticient  ol  trie  Ue-  (■»oi»-ooojio«n»xM«r^»e) 

ramicons.  Because  of  the  inherent  advantages  of 
insulated  type  of  Ceramicons,  this  style  is  recom¬ 
mended  where  available  capacity  permits.  - 

FC^y/ICTOR 

For  complete  information  covering  operating 
characteristics  of  Erie  Standard  Ceramicons,  write  j-;. 

for  data  sheet. 


ERIE  RESISTOR  CORP*/  ERIE,  PA.  London,  ENGLAND  •  TORONTO,  CANADA. 
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anism,  producing  a  response  qj 
different  from  that  to  electn 
stimuli. 

Ultraviolet  flashes  were  found 
stop  pseudopod  protrusion  in  Arn.r 
proteus,  oscillatory  movement 
isolated  filaments  of  the  blue-g?, 
alga,  ciliary  movement  in  the  el¬ 
and  protoplasmic  rotation  in  Nit= 
cells.  With  moderately  strong  fla^ 
the  stopping  of  protoplasmic  rp 
tion  in  Nitella  was  accompanied  1^ 
local  or  propagated  action  poteni:j 
In  Vorticella  (a  microscopic  , 
in  appearance  much  lih 


ganism, 

bluebell,  frequently  demonstrated 
high  school  biologj'  classes), 
flash  caused  the  animals  to  expv 
and  contract  several  times. 

The  possibilty  of  these  phenorris 
being  caused  by  something  besii 
the  ultraviolet  flashes  was  ruled  t 
by  interposing  either  a  quartz 
glass  filter.  The  results  were  u: 
fected  by  the  quartz,  but  all  of  ; 
responses  were  eliminated  by 
glass  filter. — W.E.G. 


New  Type  of  Tungsten 
Cathode  for  Magnetrons 

The  life  of  a  tungsten  filament 
a  magnetron  tube  is  less  than 
percent  of  the  life  obtained  fr 
similar  filaments  in  other  thermi. 
tubes,  because  many  of  the  enu 
electrons  return  to  the  filament  i 
der  the  action  of  the  magnetic  fii 
and  heat  it  by  bombardment.  T: 
of  filament  destruction 


Soldiers  of  production  build  de¬ 
pendability  into  those  parts  at 
the  Utah  factory.  Utah  engineers 
plan  it  in  the  laboratories  ...  as 
they  pore  over  blueprints  far  into 
the  night. 

Constantly,  research  is  going  on 
at  Utah  . . .  new  and  better  methods 
of  production  are  being  developed 
...  to  help  keep  the  ears  of  the  armed 
forces  open.  Tomorrow — when 
peace  comes  —  this  research  and 
experience  will  be  reflected  in  the 
many  civilian  products  being 
planned  at  the  Utah  Laboratories. 
Utah  Radio  Products  Company, 
837  Orleans  Street,  Chicago,  Ill. 
Canadian  Office:  560  King  Street 
West,  Toronto.  In  Argentine: 
UCOA  Radio  Products  Co.,  SRL, 
Buenos  Aires.  Cable  Address: 
UTARADIO,  Chicago. 


"Yeah,  the  folks  back  home  are  hew¬ 
ing  us  plenty  by  giving  up  those  radio 
and  communication  parts.  See — over 
tJjose  hills!  There’s  a  bridge  there. 
We  just  bombed  hell  out  of  it — cutting 
eff  an  enemy  tank  column.  With 
inadequate  communications,  we 
couldn’t  have  done  itF' 


process 

discussed  in  detail  by  M.  D. 
vich  in  the  Journal  of  Tech 
Physics  (in  Russian),  Vol.  11,  Xa 
the  paper  being  abstracted  in 
March  1943  issue  of  Wireless  E 
neer. 

The  author  proposes  a  new 
of  tungsten  cathode,  in  which 
additional  tungsten  filament 


Communications  are  vital  in 
this  war  of  rapid  movement — 
where  success  demands  "co-ordi¬ 
nation”  of  widely  dispersed  units. 

When  a  swift  PT  boat  gets  its 
radio  orders  to  torpedo  an  enemy 
transport  .  .  .  when  a  bomber 
drops  its  eggs  over  a  submarine 
base  .  .  .  when  an  allied  tank  col¬ 
umn,  keeping  in  contact  by  radio, 
speeds  over  Sahara’s  sands . . .  Utah 
Parts  are  playing  their  role  in  this 
war  of  communications. 


tungsten 
smaller  diameter  is  wound  ar  j 
the  main  tungsten  filament  for ; 
tection  from  the  electron  bomb 
ment  and  for  more  equalized  : 
perature  distribution.  It  is  ' 
that  magnetrons  with  this  type 
cathode  were  operated  for  up  to  b 
hours  without  appreciable  damage 
the  cathode  and  with  filament 
rent  reduced  to  less  than  50  ih  ' 
of  the  conventional  value.  The  r 
inal  article  in  Russian  suggests  ’ 
this  construction  may  also  be  ai  i 
able  to  high-power  radio  tubes, 
gives  methods  for  designing  the 
type  of  cathode. 


PARTS  FOR  RADIO,  ELECTRICAL  AMO 
ELECTRONIC  DEVICES,  INCLUDING 
SPEAKERS,  TRANSFORMERS,  VIBRATORS, 
UTAH-CARTER  PARTS,  ELECTRIC  MOTORS 


ELECTROM 


There  it  flies 
The  coveted 
Army-Navy  "E  ”  .  .  . 

We  can’t  tell  you 
Very  much  about 
The  electronics  research 
That  won  it  .  .  . 

Such  matters  are 
Wartime  secrets  .  ,  . 

But  this  we  can  say  .  . . 

In  the  words  of 
The  Army  and  Navy 
This  pennant 
Represents 

"Great  accomplishment 

THE  LHIOIATOIIES  DIVISIIN  OF 


In  the  production 
Of  war  equipment.” 

Today 

Modern  radio  equipment 

Designed  and  developed 

By  the  Laboratories  Division  of 

Federal  Telephone  and  Radio  Corporation 

An  I.T.&T.  Associate 

Is  helping  Uncle  Sam’s  fighting  forces 

Work  together 

On  land,  sea  and  in  the  air . . . 

Tomorrow 
It  will  help  build 
A  better  world 
For  every  man. 


federal  Telephone  and  Radio  Corporation 

67  Broad  Street,  New  York,  N.  Y. 


IT&T 


ASSOCIATH 
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Oxide  Cathode  Mystery 
Solved 

A  PROBABLE  ANSWER  to  the  mysterj 
of  why  electron  emission  from  f 
oxide-coated  cathode  is  so  mii^ 
higher  than  from  a  plain  metal  cat' 
ode  is  announced  by  Dr.  Harvey 
Rentschler,  director  of  research 
the  Westinghouse  Lamp  Division 
Bloomfield,  N.  J.  According  to  hii 
atoms  of  gas  actually  dissolve  in  th< 
crystalline  structure  of  some  meti 


depend  on  Communications 


Dr.  Harrev  C.  Rentschlar  conducting  aij 
•xporimont  in  which  oxygen  gas  is  btis; 
dissolTod  in  a  strip  of  sirconium  metal 
enclosed  in  the  glass  tube  suspended 
directly  in  front  of  him 
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CONSOLIDATED  RADIO  IS  proud  to  be  making  headphones 
for  the  men  who  fly  the  skies  of  the  world  for  the 
United  Nations.  The  lives  of  our  men — indeed  Victory 
itself — depend  upon  instant,  uninterrupted  intercom¬ 
munications,  and  CONSOLIDATED  RADIO  headphones  are 
''delivering  the  goods.” 

Engineered  for  complete  dependability,  consolidated 
RADIO  headphones  are  withstanding  the  most  gruelling 
demands  of  battle  ...  be  it  in  the  tropics,  the  arctic 
or  in  the  stratosphere. 

ConsmliUmt^d  IHod«rm  Mamm  M^ntdueiion 

Mmthodm  Cam  Smpuiw  Sional  Carpm  and  Oih«r 
MMeadphone  Unit*  in  Quantities  to  Contractors 


CONSOLIDATED  1 

350  WEST  ERIE  STREET  •  CHICAGO,  ILLINOIS 

Aaaaaaaaa-a 


SPBCIAM.MSTS  JJV  MAGNETiC  AND  EM.ECTRONMC  DEVtCES 


just  as  salt  dissolves  in  water.  Tht 
gas  particles  then  “loosen”  the  e!i. 
trons  in  this  structure,  causing  th* 
to  be  emitted  from  the  metal  rnc 
readily  when  heat  or  light  is  applipc 
With  the  action  understood,  the  ^v<l. 
is  opened  for  development  of  rad; 
x-ray  and  power  tubes  requiring 
filament  current  for  heating  pur 
poses  and  hence  having  longer  life. 


Survey  of  Problems 
in  Taking  X-ray  Movies 

An  excellent  short  survey  of  x-ray 
cinematography  is  given  in  the  Dec. 
26,  1942,  issue  of  The  Lancet.  Many 
radiologists  have  attempted  to  per¬ 
fect  cineradiography  since  the  be¬ 
ginning  of  the  present  century,  when 
both  x-rays  and  cinematography 
were  in  an  early  stage  of  develop¬ 
ment.  Despite  the  manifest  clinical 
advantages  of  moving  pictures  of 
heart  action,  gastro-intestinal  move- 
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Precision  Signaling  With 
Micro  Switch  Precision 


Pw  tradmmark  MICRO  SWITCH  is  our  proporfy  and  idmntifims  swrfc/ies  madm  by 
Micro  Switch  Corporation. 


The  Aldis  type  Portable  Signal  Lamp  permits  extremely  precise  signaling 
through  the  use  of  Micro  Switch  with  a  double  spring  actuator  which  is  fitted 
into  the  grip  of  this  lamp.  Being  small  and  compact,  light  in  weight,  rugged 
arid  dependable  in  operation.  Micro  Switch  assures  the  necessary  operating 
precision.  To  quote  the  manufacturer  of  the  Aldis  type  Signal  Lamp,  "We  are 
very  pleased  with  the  Switch  for  this  unit.” 


This  is  but  one  of  many  applications  through  which  Micro  Switch  is  per¬ 
forming  vital  functions  in  all  equipment  going  into  our  war  program. 
Micro  Switch  is  on  every  fighting  front — in  machine  tools  and  on  production 
lines;  on  the  surface  and  underneath  the  surface  of  the  sea;  on  land,  in  the 
dust  and  heat  of  the  desert,  and  in  Arctic  cold. 


If  you  have  a  problem  of  precision  switching,  you  should  consider  Micro 
Switch  —  its  precise,  fast  action — its  ability  to  operate  at  exaaly  the  same 
point  for  millions  of  operations. 


•"  o  tin 


The  Aldis  type  Portable  Signal  Lamp,  manufactured  by  the  Manhattan  Marine 
and  Electric  Company,  Incorporated,  of  New  York  City,  is  widely  used  by 
the  air,  land,  and  sea  forces  of  the  United  Nations.  Because  an  observer, 
more  than  6  degrees  off  the  angle  of  the  beam  cannot  read  the  signals,  this 
lamp  provides  safe  communication  in  daylight,  at  night,  and  in  mist  or  fog. 
It  has  a  safe  visibility  range  up  to  10  miles.  It  is  an  ingenious  combina¬ 
tion  of  a  range  finder,  a  light  and  a  tilting  reflector. 


Micro  Switch  measures  only  11/16"  x  27/32"  x  1-15/16",  weighs  only  one 
ounce,  operates  on  minute  movement  and  force  differentials,  and  is  listed  by 
Underwriters’  Laboratories  with  ratings  of  1200  V.A.  loads,  from  125  to  600 
volts  A.C.  It  can  be  supplied  in  the  Bakelite  housing  as  shown  above,  or  in 
protective  housings — die  cast,  sealed  against  oil  and  water;  steel,  for  machine 
tool  applications;  aluminum  for  aircraft;  and  heavy  cast  iron  for  explosion- 
proof— all  with  a  wide  variety  of  actuating  mechanisms. 


Send  for  These  Catalogs 

The  two  catalogs  illustrated  here  will  give  you  the 
complete  details — Number  60  which  covers  Micro 
Switch  in  general,  and  Number  70  which  deals  with 
specific  Micro  Switches  for  aircraft. 

Micro  Switch  Corporation,  Freeport,  Illinois 
BranchM:  43  E.  Ohio  SI.,  Chicago  >11  Park  Place,  New  York  City 
Sales  and  Engineering  Oiiices:  Boston  •  Hartford  •  Los  Angeles 
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MICRO  SWITCH 

'  Made.  Only  By  Micro  Switch  Corporation  .  .  .  Freeport,  Illinois 


ments,  etc.,  none  of  the  methods  has 
been  sufficiently  simple  and  practi 
cal  for  routine  use. 

Two  methods  have  been  used  t( 
make  a  radiographic  motion  pi^  ture. 
In  the  direct  method  a  long  strip 
of  film  or  single  films  are  moved  in 
front  of  the  part  of  the  body  to  b» 
radiographed,  and  single  exposure 
made  at  short  intervals.  It  is  obvi 
ous  that  a  large  film  area  must  be 
moved,  w’hich  makes  the  method 
cumbersome  and  costly,  from  thi 
standpoints  of  both  film  and  appa 
ratus.  It"  is  also  difficult  to  make 
the  exposures  with  sufficient  rapidity 
to  provide  a  real  moving  picture. 

In  the  indirect  method  a  motion 
picture  is  made  of  the  image  on  a 
ffuorescent  screen.  The  light  output 
of  the  screen  is  extremely  low,  mak 
ing  it  difficult  to  record  the  imavt 
photographically.  The  optical  prob 
lem  has  been  met  very  adequately  by 
the  development  of  the  Zeiss  R- 
Biotar  f/0.85  lens. 

The  luminosity  of  the  screen  may 
be  increased  by  using  an  x-ray  tubr 
with  a  large  target  and  high  plate 
current,  with  the  disadvantage  tha 
the  x-rays  are  poorly  focused.  There 
is  also  considerable  danger  of  ex¬ 
ceeding  the  dosage  tolerance  of  the 
patient.  The  focus  may  be  improved 
by  using  a  fine  focus  rotating  anode 
tube,  and  the  average  plate  current 
and  average  x-ray  output  may  both 
be  decreased  by  cutting  off  the  plate 
supply  voltage  when  the  shutter  of 
the  camera  is  closed. 

The  use  of  highly  sensitive  film  in 
the  camera  is  customary,  but  has  the 
!  disadvantage  that  it  is  coarse 
!  grained  and  produces  pictures  lack- 
i  ing  in  detail.  Jany  and  de  Ca.stro  of 
Brazil  report  that  they  have  a 
I  method  of  hypersensitizing  fine 
I  grain  film  without  increasing  the 
!  size  of  the  grain.  They  combine  the 
action  of  mercury  vapor  with  “sev- 
!  eral  amalgams”,  but  do  not  describe 
i  the  process  in  detail.  By  hyper- 
I  sensitizing  coarse  grain  fa.st  film 
!  they  state  that  they  can  take  slow 
i  motion  pictures  of  the  heart  at  64 
j  frames  per  second. 

According  to  Lloyd  E.  Varden  in 
Join-rial  of  the  Biological  Photo¬ 
graphic  Association,  10:63-70,  1941. 
the  best  results  with  commercial  film 
;  are  obtained  by  using  the  Patterson 
Photo-Roentgen  screen  and  Agfa 
j  Fluorapid  film.  This  type  of  .screen 


DO  CmCUlT  TROUBLES 
TIE  UP  YOUR  FINAL  TESTS? 


Thousands  of  circuits  are  being  checked  the  Rotobridge  way 
these  da^s.  The  reason  many  of  the  country’s  largest  producers  of 
electronic  equi|>ment  are  installing  Rotobridges  in  an  increasing 
variety  of  applications  is  easy  to  see  when  you  look  at  a  typical 
Rotobridge  inspection  tag. 


/  Rotobridge 

TBTW  IV-  OAH:  •f/ra 

HNAL  OX  IV-  UlgS-  DATE:  4/t<f 


An  unskilled  operator 
checks  on  the  Test  Tag  the 
numbers  of  the  circuits  that 
the  Rotobridge  indicates  are 
defective.  When  the  defects  are 
corrected,  the  equipment  is 
tested  again  and  the  operator 
OKs  the  circuits  that  have 
been  repaired.  If  the  slate  is 
clean,  on  goes  the  "Final  OK” 
and  the  equipment  is  ready 
for  a  dynamic  test. 


SECOND  REPAIR  IV. 


Simple?  —  of  course.  Fast?  — you  bet. 
(The  ROTOBRIDGE  checks  a  circuit 
per  second.)  The  way  that  numbered 
tag  accurately  spots  the  location  of 
circuit  defects  for  the  service  depart¬ 
ment  will  delight  every  production 
engineer.  In  a  w’ord,  the  Rotobridge 
eliminates  wasteful  attempts  to  "prove 
in”  defective  equipment  in  a  dynamic 
test,  and  speeds  the  repair  of  such 
equipment  to  an  amazing  degree. 


There  is  more  to  the  Rotobridge  story  —  it  is  equally  at  home 
testing  a  single  unit  in  mass  production,  or  a  variety  of  units  or 
sub-assemblies  in  small  quantities.  Descriptive  literature  will  be 
mailed  on  request,  and  our  engineering  department  invites  your 
correspondence. 

We  are  pleased  to  announce  our  removal 
to  new  and  larger  quarters.  After  May  1st 
Telephone:  COrtlandt  7-2981 
or  write  to 


COMMUNICATION  MEASUREMENTS 
LABORATORY 

120  Greenwich  Street  New  York  City 


electronic: 


Wherever  man  goes  •  •  •  after 

the  war  the  two-way  radiotelephone  will 
find  its  place  in  the  industrial,  business 
and  social  life  of  all  nations.  At  the 
moment,  Jefferson -Travis  equipment. 


with  its  many  exclusive  developments,  is 
being  used  by  United  Nations  through¬ 
out  the  world.  With  peace,  this  remark¬ 
able  electronic  device  will  once  again 
be  yours  to  know,  use  and  enjoy. 


JEFFERSON-TRAVIS 

RADIOTELEPHONE  EQUIPMENT 

NEW  YORK  .  WASHINGTON  •  BOSTON 
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which  may  last  as  long  as  a  half 
hour.  The  afterglow  can  be  stopped 
by  exposing  the  screen  to  deep  red 
or  infra-red  radiation.  As  used  in 
x-ray  cinematography,  the  after¬ 
glow  is  not  sufficient  to  have  a  photo¬ 
graphic  effect.  L.  Varden’s  article 
contains  a  good  bibliography,  and  a 
tabular  summary  of  methods  used 
in  both  cineradiography  and  single 
exposure  fluorography. — w.e.g. 


for  Unusually  High  Vacuums 


Transmission  Line  Chart 

A  NOMOGRAPH  TYPE  of  chart  from 
which  the  attenuation  of  both  two- 
wire  and  coaxial  transmission  lines 
can  be  obtained  quickly  and  directly 
has  been  developed  by  J.  McG.  Sow- 
erby,  and  is  presented  in  the  Feb. 
1943  issue  of  Wireless  World,  a 
British  publication.  It  applies  to 
lines  which  are  long  compared  to 
the  wavelength  involved — at  least 
five  times  as  long.  The  chart  has  six 
scales,  namely  line  length  in  yards 
and  meters,  frequency  in  Me  and 
wavelength  in  meters,  two-wire  im¬ 
pedance  in  ohms,  coaxial  impedance 
in  ohms,  wire  diameter  or  coaxial 
sheath  diameter,  and  power  loss  in 
db.  Four  positions  of  the  ruler  are 
required  to  give  the  loss  in  db  when 
the  other  factors  involved  are  known. 
This  chart  shows  that  a  two-wire 
line  often  gives  a  lower  attenuation 
than  more  expensive  coaxial  lines. 


The  Kinney  Model  CVD  Compound  Vacuum  Pump  is  not  a  new 
pump!  It  was  brought  out  several  years  ago  after  extended  experi¬ 
mentation  and  utilizes  the  working  mechanism  of  the  well  known 
Kinney  VSD  and  DVD  Vacuum  Pumps.  To  those  experienced  in 
the  task  of  creating  and  maintaining  high  vacuums  with  mechani¬ 
cal  pumps,  the  results  claimed  for  this  Kinney  compound  pump  were 
astonishing.  Laboratory  readings,  on  an  ionization  gauge,  of  0.5 
microns  (0.0005  mm.)  are  regularly  obtained  and  tests  have  shown 
readings  on  the  McLeod  gauge  of  better  than  0.1  micron.  For  next 
higher  range  of  absolute  pressures,  Kinney  Single  Stage  Pumps  are 
available  in  sizes  from  12  to  680  cu.  ft. 


Phono-elec  trocardioRcope 

The  introduction  by  G.  E.  Donovan 
of  a  phono-electrocardioscope  which 
permits  simultaneous  observation  of 
two  wave  forms  associated  with  the 
heart  while  listening  to  amplified 
heart  sounds  is  reported  in  the  Dec. 
26,  1942,  issue  of  The  Lancet.  The 
instrument  consists  of  a  doubI^ 
beam  cathode-ray  tube  with  a  long 
persistence  screen,  which  permite 
the  simultaneous  observation  of  two 
phenomena  such  as  the  electrocardio¬ 
gram  and  heart  sounds,  electro¬ 
cardiogram  and  arterial  pulsations, 
or  heart  sounds  and  arterial  pulsa¬ 
tions.  The  curves  obtained  may  be 
recorded  photographically.  Multiple 
headphones  and  a  loudspeaker  are 
provided,  so  that  the  heart  sounds 
may  be  heard  as  well  as  seen.  Head¬ 
phones  have  been  found  to  be  much 
more  satisfactory  than  a  loudspeaker 
for  this  particular  application. 


Users  report  splendid  results 

Since  first  announced,  the  CVD 
pumps  have  been  widely  used  and 
results  in  actual  service  in  a  wide 
variety  of  uses,  especially  in  the 
lamp  and  tube  field,  have  been  ex¬ 
cellent.  For  many  services,  the  final 
vacuum  produced  by  these  pumps  is 
so  high  that  they  have  replaced  mer¬ 
cury  vapor  pumps  with  gratifying 
results  both  as  to  production  times 


and  operating  expense  since  cold 
(raps  are  eliminated  and  the  pump¬ 
ing  system  simplified. 

Write  for  this  ml  ‘‘tell-iir’  bulletin 

Bulletin  18  contains  complete  de¬ 
scriptions,  capacity  and  dimension 
tables,  and  efficiency  curves  covering 
all  Kinney  High  Vacuum  Pumps  .  .  . 
includes  a  valuable  seaion  giving 
formulas  for  determining  correct 
pump  sizes — address  any  office  listed. 


KINNEY  MANUFACTURING  CO 


3565  WASHINGTON  ST..  JAMAICA  PLAIN.  lOSTON,  MASS. 

New  York  *  Chicago  •  Los  Angeles  •  Philadelphia  •  San  Francisco 
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Available  in  standard  RMA  values  from  10  ohms  to  10  megohms 


BRADLEYUNITS — These  sectional  views  show  the  molded  homo¬ 
geneous  resistor  materiol,  insulation,  ond  imbedded  leod  wires 
which  moke  these  resbtors  especially  suited  for  tough  war  service. 

Actual  experience  in  laboratory  tests  and  war  service  has 
proved  that  Bradleyunits  function  perfectly  through  a  tempera¬ 
ture  range  from  —60°  to  +70°  C.  Made  of  inert  material,  they  do 
not  require  any  special  wax  impregnation  to  pass  the 
salt  water  immersion  test.  These  fixed  resistors  will  sus¬ 
tain  an  overload  of  ten  times  rating  for  a  considerable 
period  of  time  without  failing.  Bradleyunits  ore  the 
smallest  —  rating  for  rating  —  fixed  resistors  ovaiiable, 
the  K  watt  unit  being  %'  long  and  A'  in  diameter. 

The  manufacture  of  A-B  fixed  resbtors  Is  under  con¬ 
tinuous  laboratory  control.  Uniformity  of  manufacture  as¬ 
sures  production  of  on  exceptionally  large  proportion  of 
resbtors  with  5X  tolerance,  while  the  remainder  have 
|H  the  standard  tolerances  of  +  10X  and  +  20X.  Orders 
for  resistors  with  +  5%  tolerance  are  solicited. 

■■  The  A-B  patented  lead  wire  construction  provides 

graduated  tempering  next  to  the  resbtor  body  and  thus 
I  prevents  sharp  bends  that  would  weaken  the  wire.  Write 
I  for  detaib  today  about  Bradleyunits  and  Bradleyometers. 


Total  resbtance  values  from  60  ohms  to  2  megohms 


BRADLEYOMETER — Here  is  the  only  continuously  adjustable  com¬ 
position  type  resbtor  (only  one  inch  in  diameter)  having  a  rating 
of  two  watts  with  a  substantial  safety  factor. 

The  resistor  material  In  a  Type  J  Bradleyometer  is  molded 
with  the  insulation,  terminals,  face  plate,  and  threaded  bushing 
Into  a  single  unit.  It  is  not  a  film,  spray,  or  paint  type  resistor. 
During  manufocture,  the  resistor  material  can 
be  varied  throughout  its  length  to  provide 
practically  any  resbtance-rototion  curve.  Once 
the  unit  has  been  molded,  its  performance  )i«^'  . 
does  not  change.  Heat,coid,mobture,or  tough 
service  do  not  affect  It.  Long  life  and  quiet 
operation  ore  ouured  by  the  use  of  a  low 
resbtance  carbon  brush  which  makes  o  smooth 
contact  with  the  surface  of  the  molded  resistor. 

•  Bradleyometers  not  only  have  a  high  rat- 
Ing  and  current  carrying  capacity,  but,  due  to  1  D 
simple  construction  and  few  parts,  are  excep- 
tionally  reliable.  There  are  no  rivets,  no 
soldered  or  welded  connections,  and  no  con¬ 
ducting  paints.  Con  be  supplied  for  rheostat  S^ionol  vi»w  of 
or  potentiometer  uses,  with  or  without  a  switch. 


Allen-Bradley  Ca,  110  W.  Greenfield  Ave.,  Milwaukee,  Wb. 


This  Indexed  carton  of  500  Allen-Bradley  Fixed  Molded 
Resistort  speeds  wp  production  on  the  assembly  line. 


Type  J  Bradleyometer  resistor  units  may  be  used  separately  or  assembled  to 
give  duol  or  triple  construction  to  fit  any  particular  control  need. 


ALLE^-BR^DLEY 

FIXED  &  VARIABLE  RADI^^  RESISTORS 


RADIO  RESISTORS  for  WAR  SERVICE 


let!*, 


The  frequency  range  of  the  sound 
channel  extends  up  to  1,000  cycles, 
but  this  may  be  divided  by  means  of 
filters  so  that  any  desired  murmur 
or  other  sound  may  be  differentially 
amplified.  This  should  be  of  c(»n- 
siderable  value  in  teaching  medical 
students  what  to  listen  for  in  the 
confusing  jumble  of  sound  heard  on 
the  first  attempt  at  auscultation. 
The  instrument  should  also  be  of  use 
in  teaching  the  correlation  of  vari¬ 
ous  normal  and  abnormal  sounds 
with  the  cardiac  cycle,  as  obtained 
by  comparison  with  the  electrocardio¬ 
gram. 

It  is  indeed  surprising  that  some 
company  in  this  country  has  not 
produced  a  double-trace  tube  of  this 
type,  available  in  England  for  sev¬ 
eral  years,  for  which  there  should 
be  many  applications  in  war  re¬ 
search  as  well  as  in  other  fields.— 
W.E.G. 


CAM 

LEVER  SWITCH 


Eight  years  of  building  cam  lever  switches  developed  this  new 
MCL  switch  featuring: 

1.  NEW  SINGLE  BOLT  ASSEMBLY  5.  NEW  GREATER  MECHANICAL 

2.  NEW  STATIC  SHIELDING  STRENGTH 

6.  NEW  LONGER  LIFE  CONSTRUC- 

3.  NEW  ELIMINATION  OF  SLIDING  TION 

FRICTION  7  APPROVED  MATERIALS 

4.  NEW  ALL  OVER  PLATED  SPRINGS  8.  NEW  LOWER  COST 


FULLY  interchangeable 
with  your  present 
switches.  New  catalog 
available  showing  com¬ 
plete  mechanical  and 
electrical  specifications. 
Catalog  MCL  #20. 


Designing  Special  Slide  Rules 

Many  equations  which  are  tedious 
of  solution  even  with  conventional 
slide  rules  can  be  represented  on  a 
special  slide  rule  in  such  a  way  that 
the  solution  can  be  had  quickly  and 
with  reasonable  accuracy  by  one 
simple  setting  of  the  slides  and  per¬ 
haps  an  addition.  Special  slide  rules 
are  not  difficult  to  construct,  and  are 
effective  in  any  field  where  numer¬ 
ous  approximate  calculations  are 
made  with  the  same  formula. 

Detailed  instructions  for  con¬ 
structing  a  slide  rule  for  up  to  four 
variables  are  given  in  a  paper  by 
R.  C.  Odell,  appearing  in  the  March 
1943  issue  of  the  Allis-Chalmen 
Electrical  Review.  These  instructions 
apply  to  any  equation  in  which  the 
relation  among  the  several  variables 
can  be  reduced  to  the  form  “the  sum 
of  several  terms,  each  containing 
only  one  variable,  equals  a  con¬ 
stant".  An  example  of  an  applicable 
ecjuation  is 

34.9  X  10'  X  E 


FOOT 

SWITCH 


Leaves  hands  free  for 
other  work  .  .  . 

Protection  against  dirt  and 
moisture  .  .  . 

New  heavy  duty  adjust¬ 
able  heel  rest  model 


Price  $8.00  Single  Pole  Model 


Our  standard  manually-operated  control 
switch  is  ruggedly  designed  for  operation 
by  foot,  knee,  hand  or  elbow  pressure. 
Con  be  operated  at  any  angle;  rubber 
covered  top  and  bottom  to  prevent  slip¬ 
page.  Connection  to  the  contact  unit  is 
made  through  a  stondard  BX  connector. 
Dimensions  of  this  type  MC  Switch  are 
4"  dia.  X  2 Vs"  high. 


PRICE  $5.00 

SINGLE  POLE 
MODEL 


fAN 

Although  this  has  five  variables,  two 
of  them  can  be  lumped  into  one: 
E,'N  =  V,  (volts  per  turn).  The 
equation  can  then  be  rewritten  as 
log  A  -f  log  /  —  log  Vt  -V 
log  B  =  6.54 

w’hich  is  the  specified  form  for  plac¬ 
ing  on  a  slide  rule. 


ELECTRONICS 


onstant  vohage  protection  oil  the  way 


A^k  the  turn  ulu>  pnMiiirr  plant's  anti  iht*  iiu'ii 
who  piltti  tlit'in.  'rht‘\*ll  tell  \tMi  uliat  vital  part 
nmstant  pla>s  in  intMlern  aviatitui.  In  the 

8k\,  it's  nmstani  «>n  the  tlireetitmal  la'ani 

whit'll  ifiiitles  the  ships  thnnigh  night  anti  storm. 
In  the  shop,  it's  amstant  iv>//ageon  the  prtMiuetitm 
line  whit'll  maintains  the  split 'hair  aceurae\  of 
pret'isitin  airplant'  parts. 

Kor  the  airt'raft  industry — and  for  your  own — 
Soi-At  ’.onstam’N  oitage'Pkansformkrs  provide 
this  all-im|)t»rtant  stahilized  [Miwer.  Phey  stand 
bt'tweeii  eostly  equipment  anddestruetive  voltage 
Ihit'tuations  now  t'ommtin  on  overloaded  ^xiwer 


rr.crs  fort  Constant  Voltage  •  Cold  Cathode  lighting  •  Mercury  Lamps  •  Series  Lighting  •  Ruarescent  Lighting  •  X-ray  Equipment  •  Luminous  Tube  Signs 
C  Burner  Iqnilion  •  Radio  •  Power  •  Controls  •  Signal  Systems  •  Door  Bells  and  Chimes  •  etc.  SOLA  ELECTRIC  CO.,  3S2S  Clybourn  Avo.,  Chicago,  III. 
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lines.  W  ithtmt  sujH'rvision  thev  instantly  absorb 
jiower  sags  anti  surges  as  great  as  30%. 

Kor  niit'rring  o|M'ration  of  preeisitm  tools,  and 
prtiteetitin  of  almost  irreplat'eable  instruments 
anti  eleetrtmie  tubes,  put  S<>L\  (1o>sta>'T  \  <)LT- 
AGE  Transformers  on  dut)  in  your  plant. 
'Phey're  built  in  stantlard  units  from  10  VA  to 
l.S  KV.A  eapaeitv — self-protet'ting  against  short 
eireuit  and  without  moving  |)arts.  S|it'eial  units 
(‘an  Im'  built  to  s|M'eilieation. 


Note  to  Industrial  Executives:  Fintl  imu  hou  SiJa 
"('I  "  tniiisformvrs  twi  Mtli’i'  iHiltaff'  cinUrol  pnJilents  in 
>y»ttr  iffM’mtums.  Send  for  bulletin  DCV‘74. 


Baird  Develops  Electronic 
Color  Television  Receiver 

The  600-line  color  television  sys¬ 
tem  announced  in  1941  by  John  Lotrie 
Baird  employed  two  rotating  color 
filters  at  the  receiver.  Realizing  that 
any  moving  parts  in  a  television  re¬ 
ceiver  constitute  a  real  drawback, 
Baird  has  now  developed  a  similar 
two-color  system  which  uses  sta¬ 
tionary  color  filters  and  has  no  mov¬ 
ing  parts. 

Two  images  are  produced  one 
above  the  other  on  the  screen  of  the 
cathode-ray  tube  in  the  receiver. 
Two  lenses,  one  covered  with  an  or¬ 
ange-red  filter  and  the  other  with  a 
blue-green  filter,  are  placed  in  fixed 
mountings  one  above  the  other  so 
that  each  lens  is  directly  in  front  of 
one  of  the  images.  These  lenses  pro¬ 
ject  parallel  beams  onto  a  larger 
lens  (having  twice  the  diameter  of 
the  filter  lenses),  and  the  large  lens 
in  turn  projects  the  two  colored  im¬ 
ages  on  the  receiving  screen  as  a 
single  image  with  the  two  colored 
components  superimposed. 


GET  THE  COMPLETE  TECHNICAL 
RADIO  BACKGROUND 

most  in  demand 
today  under  this 
aftraefive  offer 


Here  is  a  library  of  books  that 
brings  you  advanced  radio  en¬ 
gineering  knowledge  in  the 


form  in  which  you  can  most 
readily  assimilate  it  and  put  it 
to  use.  The  books  were  care¬ 
fully  selected  from  among  stem* 
dard  McGraw-Hill  works  to 
give  the  most  complete,  fxmda- 
mental  coverage  possible,  in  a 
small  number  of  concise,  compact,  reasonably  priced  volumes.  Use 
these  books  to  bridge  the  gap  between  your  own  radio  training  or  expe¬ 
rience  and  more  advance^  engineering  command  of  the  subject — the 
genuinely  technical  knowledge  that  best  meets  today's  practical  needs. 


SAVE  OVER  10% 

fs  adding  fkata 
standard  books 
to  your  library 


eomprisod  of  tkoso  4  volumos; 


VIBRATING  TABLE 


Termos's  FUNDAMENTALS  OF  RADIO 

Reich's  PRINCIPLES  OF  ELECTRON  TUBES 

Nilson  and  Hornung's  PRACTICAL  RADIO 
COMMUNICATION 

Cooke's  MATHEMATICS  FOR  ELECTRI¬ 
CIANS  AND  RADIOMEN 
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2213  pages,  1332  Illustrations 


In  two  of  these  books  widely-used  adTomced  engi¬ 
neering  texts  hove  been  abridged,  to  cover  the  most 
fundamental  aspects  of  tubes  and  circuits  and  their 
applications,  but  in  the  simplified  form  suited  to  intro¬ 
duce  the  man  of  limited  radio  and  electrical  training 
to  these  subjects.  Another  volume  further  applies  these 
fundamentals  to  practical  commimicotion  apparatus, 
completing  a  view  of  radio  with  which  you  can  solve 
the  techhi^  problems  met  in  a  wide  variety  of  situa¬ 
tions.  The  fourth  book  gives  you,  at  the  same  time,  a 
progressive  command  of  the  radio  and  electrical  ma¬ 
thematics,  from  arithmetic  to  advanced  principles  neces¬ 
sary  in  using  the  formulas  and  computationB  of  ad¬ 
vanced  technical  work. 


A  table,  vibrated  mechonicol^.  hos  bsso 
designed  to  serve  inspectors  the  tedious 
task  of  picking  up  incandescent  lamp 
bases  individually  to  check  both  sides  ioi 
possible  flaws.  The  bases  can  now  ba 
turned  over  outomaticoUy  as  they  iiwi* 
down  the  sloping  table  which  is  kept 
vibrating  by  o  motor  underneath.  !•? 
point  in  the  mochine  is  the  series  oi 
"turnover  tubes"  ocross  the  center  oi  tbs 
table  which  consist  of  spirol  strips  that 
turn  the  bases  upside-down.  This  tabls 
enables  employes  ot  the  Westfngbousa 
Lamp  Div..  BeUeville.  N.  I.  to  inspect 
metol  boses  for  lamps  400  percent  iosttf 
than  wos  possible  by  former  methods 


10  DAYS'  FREE  EXAMINATION 


SPECIAL  LOW  PRICE 

EASY  INSTALLMENTS 

Boufht  aaparataly.  Uiaaa  books 
would  total  IIS.SS  in  prioa.  Un- 
dar  this  spacial  Ubrary  Offar  you 
Sara  I1.T8  of  this  amount,  sat  all 
four  books  at  onoa,  and  pay  for 
tham  arar  an  aztanded  period. 
Oat  thaaa  adrantatea  by  deciding 
now  to  add  thaaa  rolnmas  to  your 
radio  library.  Mall  coupon  today 
for  It  days*  fraa  azamlnatlon. 


McGraw-Hill  Book  Co.,  SSO  W.  42nd  Si..  N.  V. 

Send  me  Badlo  Techniclaiu'  Library  for  10  days'  azamination  on 
approraL  In  10  daya  1  wlU  aand  $S.M  plua  few  eeau  poatasa, 
and  $3.00  monthly  until  $14.50  la  paid,  or  ratum  booki  poatpaid. 
(We  pay  poatasa  if  you  remit  with  flrat  Inatallmant. ) 
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OIL-FILLED  CAPACITORS 


Photo  Coartc«7  of 
Bell  Aircraft 
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the  faaooa  Air* 
acobraa. 
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E«port  100  VSRiCK  St  .  N.  V-  C. 


Cable  ‘ARLAB’ 


In  Canada:  AEROVOX  CANADA  LTD.,  Hamilton.  Dnt. 
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o  short  screw  post.  The  other,  a  toll  ceramic  insulator 
with  corona  shield  at  top.  Result:  minimized  surface 
leakage;  minimized  corona  losses;  greatly  stepped-up 
breakdown  voltage  at  high  altitudes.  The  chart  tells 
the  story. 

Ingenious  revisions  and  adaptations  of  standard  Aero- 
vox  types,  such  as  this,  are  meeting  unusual  requirements 
—quickly,  fully,  economically. 

Write  for  latest  Transmitting  Capacitor  Catalog.  And 
try  A.A.E.*  on  that  tough  capacitance  problem. 


O  Type  12  is  a  standard  Aerovox  capacitor.  Exclusive 
Hyvol  dielectric  oil.  Special  ceramic  insulators  on  ribbed 
cop,  for  ratings  up  to  7500  v.  D.C.W. 

At  high  altitudes  encountered  in  aircraft  applications, 
however,  things  do  happen.  While  Hyvol  maintains  the 
effective  capacitance  even  at  sub-zero  temperatures 
found  high  above  the  earth,  the  terminal  breakdown 
voltage  drops  rapidly  in  the  rarefied  atmospheres. 

To  meet  such  conditions,  Aerovox  engineers  rede¬ 
signed  the  terminals  of  Type  12.  One  terminal  became 


NEW  BEDFDRD,  MASS.,  U.  S  A 


AEROVOX  CORPORATION. 


INDIVIDUALLY  TESTED 

•  Sales  Offices  In  all  principal  Cities 
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FIG.  8 — Eli*ct  of  using  oscillator  output 
impodanco  low  in  valuo.  showing  gonsra 
tion  of  harmonics 
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EDITOBIAL 

REPRINTS 

NEW  WORLD  OF  ELECTRONICS.  .  .  Repiinx  o< 

this  STmposiiim  irom  the  March  1943  issue  contain 
articles  on  the  application  of  electronics  to  telephone, 
telegraph,  radio  and  military  communications;  applica¬ 
tions  ol  electronics  to  welding  controL  induction  heating, 
facsimile  and  photograph  transmission,  television,  motor 
.  control,  geophysical  prospecting,  industrial  control 
problems,  research,  medicine  etc.,  etc. 

This  100-page  book  is  useful  for  executives  and  engi¬ 
neers  wishing  to  know  what  electronics  offers  American 
industry  in  speeding  up  war  production  and  as  a 
profitable  post-war  business.  Each  article  is  by  on 
expert 

Prices.  1  to  50  copies.  $1.00  each;  50  to  100  copies.  85 
cents  each;  100  copies  and  more,  75  cents  each. 


UHF  TECHNIQUES  . .  .  Lost  coll  for  this  64-page  book 
on  the  new  science  of  ultrohigh  frequencies.  Mi^dely 
used  by  Signal  Corps,  U.  S.  Air  Corps,  U.  S.  Navy  and 
pre-service  schools.  Individual  articles  ore  "Qectrical 
Concepts  at  Extremely  Ifigh  Frequencies,"  "Ra<fiating 
Systems  and  Wove  Propagation,"  "Generators  for  U-H-F 
Waves,"  "U-H-F  Reception  and  Receivers,"  "Wide  Bond 
Amplifiers  and  Frequency  Multiplication,"  "Measure¬ 
ments  in  the  U-H-F  Spectrum,"  "Applications  of  Cothode- 
Ray  Tubes,"  "Wove  Form  Circuits  for  Cothode-Roy 
Tubes." 

This  is  a  final  reprinting;  paper  scarcity  mokes  im¬ 
possible  any  fiirther  restocking.  Price  50  cents  each  for 
single  copies  or  35  cents  each  for  26  or  more. 


ABBREVIATED  EDITION  ...  a  shortened  edition  of 

the  UHF  Technique  symposium  containing  the  articles 
"Electrical  Concepts  at  Extremely  High  Frequencies," 
"Applications  of  Cathode-Ray  Tubes,"  and  "Wave 
Form  Circuits  for  Cathode-Ray  Tubes"  is  available  ot 
25  cents  each. 


Measuring  Coil 
Characteristics 

(Continued  from  page  881) 

cillator  should  be  high  with  respect 
to  that  of  the  coil  under  test  at  the 
resonant  frequency,  otherwise  the 
LC  circuit  will  tend  to  generate  har¬ 
monics.  It  will  not  then  be  po^  qble 
to  close  the  pattern  which  will  as 
sume  an  irregular  configuration,  the 
exact  shape  being  a  function  of  the 
order  and  amplitudes  of  the  har¬ 
monics.  For  example,  Fig.  8  illus¬ 
trates  the  pattern  obtained  with  an 
oscillator  output  impedance  of  250 
ohms  as  compared  to  the  pattern  of 
Fig.  6  obtained  with  an  output  im¬ 
pedance  of  6000  ohms.  The  coil 
under  test  in  this  case  had  an  output 
impedance  of  240  ohms  at  the  reso¬ 
nant  frequency.  Harmonics  may 
also  be  excited  by  the  application  of 
too  high  a  voltage. 


ELECTRONICS  EDITORIAL  DEPARTMENT 
330  West  42  St..  New  York.  N.  Y. 

Please  send  me. .  copies  New  World  of  Electronics 

. copies  UHF  Techniques 

. copies  UHF  Technique  Abbrerioted  Edition 

I  enclose  $ . (this  saees  time  and  accoimting) 


Please  bUl  me  ior  $. 


Distributed  Capacitance.  The  di; 
tributed  capacitance  of  a  coil  may  be 
measured  by  locating  its  re.-^onan 
frequency  from  the  circuit  of  Fig. 
although,  as  Terman,*  points  out. 
the  value  obtained  in  this  way  will  be 
somewhat  smaller  than  the  true 
value.  The  results  are  however 
usually  accurate  enough  for  most  er. 
gineering  applications. 


Distributed  Capacitance  Cd= - — 

where  Co  is  in  microfarads,  and  L 
is  in  millihenries  as  measured  by  the 
series-resonant  method. 

It  has  been  the  writer’s  experience 
at  this  Laboratory  that  once  the 
fundamental  theory  of  the  forecroing 


When  that  day  comes,  as  it  surely  will,  there  will  arise 
a  new,  peacetime  demand  for  electrical  products  and 
services  to  meet  the  needs  of  a  victorious  people. 

Surely  the  better,  brighter  world  for  which  we  fight 
today  will  see  many  amazing  applications  of  electronics. 
Just  as  surely,  too,  will  a  great  many  postwar  advance¬ 
ments — in  air  conditioning,  photo-electric  apparatus, 
communication  circuits,  and  time  and  automatic  con¬ 
trols,  for  example — benefit  by  the  efficiency  of  Adlake 
Plunger  Type  Mercury  Relays. 

Today  the  makers  of  Adlake  Relays  are  engaged  in 
vital  war  work.  We  are  engaged  in  research,  too — 
searching  for  new  and  better  ways  to  design  and  manu¬ 
facture  relays.  It  is  the  sort  of  determined  study  you’d 
expect  to  be  carried  on  by  a  company  so  well  known  for 
the  dependability  of  its  mercury  relays  ranging  in  con¬ 
tact  ratings  up  to  100  amperes. 

This  is  our  way  of  planning  for  the  future.  In  your 
planning  for  the  future,  consider  the  advan¬ 
tages  of  Adlake  Relays  (now  obtain¬ 
able  on  priority  only)  when  they  are  _ 

once  more  available  for  unre- 
stricted  use  by  the  nation’s 
engineers, 

designers,  and  manu-  7 

facturers.  > 


fSMBl/SHfD  IN  I8S7 


ELKHART,  INDIANA 


lUFACTURERS  OF  ADLAKE  HERMETICALLY  SEALED  MERCURY  RELAYS  FOR  TIMING.  LOAD  AND  CONTROL  CIRCUITS 
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When  the  Rays  of  Peace 
I  Pierce  the  Clouds  of  War 


ky  mm  mm^lmmmrtm§  firm 


FACTS  ARE  THE  HINGES  OF 
PROGRESS! 


'  CARTER  SOLVES 
Y0UR^.«<^PR0BLEMS 


For  many  years,  Carter  BjiSrattrtora  have  been  a  familiar  part  of  the 
specifications  of  lea<iing  Communication  Equipment  Manufacturers, 
Police  Departments,  Government  Agencies,  etc.  May  we  suggest  you 
submit  your  Dynamotor  requirements  too,  and  see  for  yourself  the 
reason  for  this  recognized  preference. 

The  latest  catalog  of  Carter  DynamotorS,  Converters,  Permanent  Magnet  Generators 
and  Dynamotors,  and  special  rotary  ecnupment  will  be  sent  upon  request. 


technique  has  been  thoroughlj 
grasped,  the  setup  time  and  oj  erat 
ing  procedure  compare  favorabh 
with  conventional  impedance  brid 
measurements.  We  frequently 
these  methods  in  preference  to 
bridge,  particularly  where  it  is  d 
sired  to  study  the  progressive  eff 
on  the  characteristics  of  a  coil 
changing  frequency  and/or  influenc 
in  its  magnetic  field.  One  investiga 
tion  in  particular  involved  a  study  ol 
the  behavior  of  layer-wound  sole 
noid  coils  with  plunger  cores  of  dif 
ferent  materials  and  configuratioi 
and  in  one  case  where  the  magnetii 
plunger  was  shielded  by  a  non  mag 
netic  sleeve  of  conducting  material 
Wave  filter  elements  and  other  reson 
ant  circuits  are  likewise  readilj 
tuned  to  the  desired  frequency  bj 
this  method. 


REFERENCES 

(1)  Watson,  F.  R.,  ‘‘Sound'’,  p.  58,  Juhi 
Wiley  and  Sons,  New  York,  N.  Y. 

(2)  Terman,  F.  E.,  “Measiireinpiit  in  llaiil 
Engineering”,  McGraw-Hill  Hook  Co.. 
York,  N.  Y. 


Electrode  Surface 
Emission 

(Continued  from  page  93) 


pile.  The  samples  were  heated  bj 
radiation  from  a  1000- watt  nidn 
plane-filament  lamp  and  spherica 
mirror,  so  arranged  that  the  sourcf 
of  energy  was  about  two  inches  bad 
of  the  specimen,  with  the  test  s\it 
face  facing  the  thermopile.  A  dia 
phragm  was  placed  between  thi 
specimen  and  thermopile  in  such  i 
way  that  the  coated  surface  com‘ 
pletely  filled  the  aperture  whei 
viewed  from  the  thermopile. 

The  temperature  of  each  samps 
was  determined  by  means  of  a  ther 
mocouple  spot-welded  to  the  back  ! 
the  test  piece  and  connected  to  s 
Leeds  and  Northrup  potentiom' t-i 
type  temperature  indicator.  Thi 
emissive  power  was  measured  a 
various  temperatures  ranging  fr  n 
approximately  150  deg.  F.  to  63 
deg.  F. 


Radiotion  Data 

The  data  resulting  from  the  i-xa:: 
ination  of  fifteen  specimens  wr:: 
quite  consistent  with  the  Steia: 
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KEEP  THEM  STRAIGHT 


BY  DIRECT  RECORDING 


CGS  Racordan  ara  aiosHy  channalad  to  tka 
Army,  Navy  and  Air  Forces,  but  a  limited  number 
are  available  under  proper  priorities  for  war  plants. 


11916  West  Mce  Seulevard  •  Los  Angeles,  Calif. 


•  The  guide-posts  of  a  busy  executive’s  day  are 
the  facts  given  him  by  associates,  subordinates, 
suppliers  and  customers.  Progress  depends  on 
decisions,  and  decisions  art  ba^  on  facts  ...  a 
price,  delivery  data,  amount,  or  other  vital  data. 

CGS  Portable  Reference  Recorders  capture  and 
record  facts  directly,  so  that  they  may  be  recalled 
at  will.  A  full  hour  of  converution  may  be  recorded 
on  one  side  of  a  paper-thin  plastic  disc  at  a  cost 
of  only  a  few  cents.  The  information  may  be  tran¬ 
scribed  into  the  written  urord,  or  the  discs  may  be 
filed  like  letters  and  played  back  ten  years  bence. 


^dod  QQ  B 
Pint  PralKtiei  P»po<*i  AptRMt  TistiM 

2-Wm  Wki  LiM  ComruUoK  P.  A.  BreakastiM 
bacatiaa  Caafaraacas  Trahriag  Pragram 

Parsanal  l■tarvia«n  M  Half  Olhar  Usas 
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Factorieft  in  Dobbti  tVrr> ,  N.  V . ;  Mount  Vrrnon«  N.  Y.  (Philips  M«talix  Corp.);  I^wi«t<>n,  Maine  (Klmet 
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NORTH  AMERICAN  PHILIPS  COMPANY,  INC. 


SENTINEL  OF  WAR  TODAY . .  J 


GUIDE  POST  TO  A  NEW  WORLD  TOMORROW 


Today,  the  research  and  experience  of 
the  North  American  Philips  Company 
in  eIe<*tronic8  are  devoted  to  the  single 
aim  of  aiding  the  United  Nations  war 
effort.  Tomorrow,  this  knowledge  w  ill 
aid  industry  in  creating  a  new  world 
for  free  men. 

f  f  f 

Products  for  Victory  include: 
Cathode  Kay  Tubes;  Amplifier 


Tubes;  Rectifier  Tubes;  Transmit¬ 
ting  Tubes;  Electronic  Test  Equi])- 
ment;  Oscillator  Plates;  Tungsten  and 
Molybdenum  in  powder,  rod,  wire 
and  sheet  form;  Tungsten  Alloys;  Fine 
Wire  of  all  drawahle  metals:  hare, 
plated  and  enameled;  Diamond  Dies. 

X-Ray  Apparatus  for  industrial, 
research  and  medical  applications. 
(Philips  Metalix  Corporation.) 
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Boltzman  law  and  are  typified  by  the 
accompanying  curve. 

For  purposes  of  direct  comparison 
at  like  temperatures,  the  following 
emission  values  were  obtained  by 
interpolation. 

The  tabular  data  agree  remark¬ 
ably  well  with  the  observations  made 
during  the  use  of  these  materials  in 
radio  tube  manufacture. 


(§ » Si  <» w. 

CARBONYL 


IRON  POWDER 
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tor  Division  of  the  Radio  Corpora¬ 
tion  of  America  for  preparing  and 
supplying  the  test  pieces. 


SEITING 
A  NEW  HIGH 


IRON  CORE 
PERFORMANCE 


HARVEY.  WELLS 


eomrTiun=iiA<%..j 

equipment  will  hold  a  vital  position  in 
the  world  of  tomorrow  . . .  because  we 
are  preparing  today. 

At  the  present  time,  we're  doing  4 
tremendous  war-time  job  .  .  .  helping 
to  produce  the  finest  commu’^kation! 
instruments  in  the  world.  The  skill  and 
experience  learned  through  this  wai 
production  will  be  reflected  in 
ultra-modern  equipment  of  tomorrc^^ 
...  for  police,  plane  or  plant ...  in 
home  ...  in  the  auto  .  .  .  and  on  th 
train. 


PRODUCTION  “MINUTE 
'  MAN” 


At  present  ovcdlcfble 
in  three  types,  G.  A. W. 
Carbonyl  Powder  — 
combining  high  effec¬ 
tive  permeability  and 
highest  Q  value — ^is 
d|E  increasing  impor¬ 
tance  to  leading  core 
manufacturers  s  u  p  - 
plying  the  carrier  and 
high  frequency  fields 
where  the  highest  ef¬ 
ficiency  is  required. 


OUR  POLICY 


To  ootfclpofo  tfco  «ood  aad 
koop  tko  food  ...  to  dovofop 
ffco  flaost  military  cemiiioalco- 
flans  aqalpmaat  ...  to  that 
attar  wietary  ft  oort,  tka  Con- 
fflMofcofioot  faataty  that  Isn't 
to  today  .  .  .  will  bo  to  ft- 
morrowf 


Other  powders  now 
being  developed.  We 
will  appreciate  your 
letting  us  know  your 
requirements. 


Paul  Revore.  28  yoar  old  Wottinghouso 
war  worker,  hot  won  the  WPB't  Award 
oi  Indiridual  Production  Merit  Hit  iob  it 
to  direct  the  heat  treating  oi  tungtten.  the 
metal  that  iormt  tough  wire  iilamentt  in 
lampt  and  high  power  electronic  tubet. 
During  the  treating  procett,  variout 
chemicalt  are  "boiled"  out  oi  the  metol 
and  carried  away  through  a  tyttem  oi 
pipet  or  Tentt.  The  chemical  had  a 
tendency  to  depotit  in  curred  portt  oi  the 
rente,  clogging  them  and  canting  a  delay 
while  the  pipet  were  cleaned.  By  rede- 
tigning  a  tection  oi  the  rent  and  replacing 
curred  metal  tubing  with  a  ttraight  tec¬ 
tion  oi  pipe,  clogged  rente  and  daily  de- 
layt  oi  time  were  eliminated.  He  it  a 
detcendent  oi  the  iomout  early-American 
patriot 


HARVEY.WELLS  COMMUNICATIONS 

Are  Helping  to  Win  this  War 


Write  for  iurther 
information 


RVCY-WELLS 

tttutiiuticiUktU  iac. 


HEADQUARTERS 

For  Sptfialhtd  Radio  Communications  Equifmat 

SOUTH  BRIDGE,  MASS.  1 


li  Hadtaa  St.  New  York,  N.  Y. 

Manaiaeturars  and  sola  dittribniors 


ELECTRONIC: 


Type  C~6363 
Smitch  Circuit  Breaker 


Klixon  Controls  are  space-savers, 
lore  than  that,  they're  trouble-savers^ 
etuated  by  a  S,.eneer 
aermostatie  dise.  these  eoutrols  are 
he  last  word  in  simplieity.eompaet- 

^ss  „d  lightness  in  ueight.  They  con. 

X  no  tesyparts-.-no  magnets  no 

relays,  no  toggles.  And  l>cca»*c  ^ 
snap-aetion  of  the  hpeneer  Disc... 
shJTk,  vibration  or  motion  do  not 
.ff«t  these  controls  regardless  of  them 
mounting  position.  1foo  get  a  quick, 
clean  break  or  solid  make  right  at  your 
control  temperatures. 

Klixon  Controls  have  been  through 
the  mill . . .  they’re  thoroughly  proven. 

Millions  are  now  in  use  for  motor  ana 

transformer  overheat  protection,  elec¬ 
trical  circuit  overload  protection,  a 
Icmnerature  controls  for  radio  equip- 


Type  C^SSl  Series  ' 
Used  for  Tube  ff'armimg 
Tube  Cooling,  and 
High  Limit  Controls 


Type  RT  Adjustable 
Crystal  Temp,  liven 
Control 


Type  C-2851  Series,  Used 
as  Roughing  Controls 
on  Outer  Crystal 


Type  PM  ' 
(NAF-llSl) 
Circuit  Breaker 
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NEWS  OF  THE  INDUSTRY 


Radio  and  Sound  Branch)  of  the 
Bureau  of  Ships  has  cognizance  over 
all  radio  electron  tubes  used  by  the 
Navy  Department. 


Latest  FM  developments;  Federal  alpha¬ 
bet;  London  electronic  news  letter;  in¬ 
dustry  personnel  changes ;  E  awards ; 
1942  radio  sales  data;  telegraph  merger; 
Science  Talent  winners;  UHF  training 


Navy  Will  Train  Engint 


leer^. 

for  UHF  Electronic  Work 

Qualified  engineers  willing  to  ac¬ 
cept  a  Navy  commission  can  secure 
a  three-month  post-graduate  course 
in  ultrahigh  frequencies  either  at 
Harvard  or  at  Bowdoin  college,  fol¬ 
lowed  by  an  additional  three-month 
branches  of  the  Service  must  be  laboratory  course  at  M.I.T, 
chosen  from  this  list,  unless  specific 
approval  of  other  tubes  is  first  ob¬ 
tained  from  the  Service  concerned. 

The  new  list  contains  64  types  of  positions 
receiving  tubes,  32  transmitting  search,  design,  instruction  or  main- 
tubes  and  14  miscellaneous  tsrpes.  tenance  of  the  Navy’s  ultrahigh-fre- 
The  following  tubes  constitute  addi-  quency  equipment  on  surface  vessels, 
tions  to  the  previous  list :  9006, 2C22.  submarines  and  aircraft. 

2C26,  6C4,  6J6,  6AG5,  6AK5,  3B24,  Qualifications  are  a  degree  in 
3R4GY,  73R,  2AP1,  3BP1,  5CP1  and  electrical  engineering  and  actual 


with  all 

expenses  paid  by  the  Navy.  Upon 
graduation,  these  officers  will  be 
assigned  to  responsible  engineering 
connection  with  re- 


New  Army-Navy  Preferred 
List  of  Vacuum  Tubes 

A  NEW  LIST  of  preferred  general- 
purpose  tubes  selected  jointly  by  the 
Signal  Corps  and  the  Bureau  of 
Ships  was  issued  as  of  March  1, 
1943,  superseding  the  Army-Navy 
Preferred  List  of  Vacuum  Tubes 
dated  Sept.  28,  1943.  The  purpose  of 
this  list  is  to  effect  an  eventual  re¬ 
duction  in  the  variety  of  tubes  used 
in  Service  equipment.  Unclassified 
tubes  (without  Navy  or  Signal  Corps 
designations)  to  be  used  in  all  future 
designs  of  new  equipments  for  these 


ARMY-NAVY  PREFERRED  USX  OF  VACUUM  TUBES— MARCH  1,  1943 


RECXIVING  TYPES 


Pentodes 


Filament 

Virfts 


Diode 

Diodes  Triodes  Triodes 


Twin  - 

Triodes  Remote 


RectiBers  Converters  Power 


Indicaton 


1LH4  1G4GT 


1LC6  3A4 
1R5  3Q4 

3Q5GT 

1299 


llA 

1LN5 

1S5 


12SQ7' 

12SR7 


12J5-GT  12SL7GT  12SG7 
12SN7GT  12SK7 


12SH7 

12SJ7‘ 


12SA7 


TRANSMITTING  TYPES 


Rectifiers 


Twin  — ™ - — — 

Tetrodes  Tetrodes  Pentodes  Vacuum 


Triodes 


304TH 

801-A 

811 

826 

833-A 

838 

1626 

8005 

8025 


2X2 

3B24 

5R4GY 

73R 

371A 

705A 

836 

1616 

8020 


Where  direct  interchangeability  is  assiued/*  GT  ”  and  “  L  ”  counterparts  of  the  preferred  metal  tubes  may  be  us(;d 
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5.0 

5U4G 

5Y3-GT 

6.3 

6H6* 

6SQ7* 

2C22 

6J6 

6  AG  5 

6AC7* 

6X5GT  6SA7* 

6B4G 

6ES 

9006 

6SR7* 

2C26 

6SL7GT 

6AK5 

6AG7* 

1005 

6G6G 

6C4 

6SN7GT 

6SG7* 

6SH7* 

6L6G 

6J5* 

6SK7* 

6SJ7* 

6N7GT 

1201 

9003 

9001 

6V6GT 

9002 

6Y6G 

MISCELLANEOUS  TYPES 

■ 

Grid  Gout. 
Rectifiers 

Voltage  Reg.  Phototubes 

Cathode  Ray 

j 

394-A 

VR-90-30  918 

2AP1 

881 

VR-105-30  927 

3BP1 

2050 

VR-1 50-30 

5CP1 

! 

GIB 

9EP1 

1 

C5B 

3B 

5C 

9E 


mUiPS  SCRPiVS  PERMIT 
FUST  DRiyiN&  METHODS/ 

Like  our  fast>inoving  fighting  forces, 
your  screw  driving  army  can  now  be 
mechanized  to  set  new  speed  records  on 
the  assembly  line. 

You  can  have  the  advantages  of  power 
or  spiral  driving  on  almost  any  job  ...  by 
.adopting  Phillips  Recessed  Head  Screws. 

.  Automatic  centering  of  driving  force  in 
the  Phillips  Recess  eliminates  the  driving 
troubles  that  often  make  fast  driving 
methods  impractical.  Fumbling,  wobbly 
starts  . . .  slant-driven  screws  .  .  .  broken- 
head  screws  .  .  .  dangerous  skidding  of 


driver  points  ...  all  are  forgotten  prob¬ 
lems  in  plants  that  use  screws  with  the 
Phillips  Recessed  Head. 

Even  "green  hands"  can  do  fast,  skilled 
work.  Savings  of  30%  in  driving  time 
are  common.  Such  man-hour  savings  are 
important  to  the  war  effort,  since  so  many 
workers  in  the  average  plant  are  driving 
screws. 

They  cost  less  to  use!  Compare  the  cost 
of  driving  Phillips  and  slotted  head 
screws.  You’ll  find  that  the  price  of  screws 
is  a  minor  item  in  your  total  fastening 
expense  .  .  .  that  it  actually  costs  less  to 
have  the  many  advantages  of  the  Phillips 
Recess  in  your  assembly  work. 


thode  R*y 


2\ 


PHIUIPS»^SCREWS 


KEY  10  FASRNING  SPUD  ^ 
ANDKONOaX 

The  Phillips  Recessed  Head 
was  acientifically  eaKiaeered  to  ' 
aRord:  * 

f«sl  Stortins.-  Driver  point  au-  •! 
totnatically  eenters  in  die  recess  \ 
...  fits  sni^y.  Screw  and  driver  ] 
“become  one  ontc.'’  Fumbling,  , 
wobbly  starts  are  eliminate 
Pnsinr Driving -Spiral  and pow^  j 
er  thriving  are  made  juracticaL  i 
Driver  won’t  slip  out  of  recess  I 
to  injure  workers  or  spoil  ma¬ 
terial.  (Average  time  saving  is  : 
50%.) 

larinr  Driving  —  Turning  power 
is  fully  utilized  by  automatic 
centering  of  driver  in  'screw 
head.  Workers  maintain  ^eed 
without  tiring. 

Inttnr  fnstnniwgs  —  Screws  ate 
set-up  uniformly  tight,  without 
burring  or  breaking  heads.  A 
stronger,  neater  job  results. 


l 


•  WOOD  SCREWS  •  MACHINE  SCREWS  SELF-TAPPING  SCREWS  •  STOVE  BOLTS 


AMtn«M  Scmv  C«..  PfwiSMN*.  R,  i. 

Th«  BrHM  C*..  WstwWiry,  C«Mi. 

C««tr«i  ttnm  C*..  Ckicss*.  IN. 

CiwaSI«f  PrtSwtl  Cwrp..  CliWlwa  0W« 
CMitlMMtai  Unm  Cs.«  N«w  inVani.  Mat*. 
TiM  C«rM«  Strwr  0^..  Mt*  SHtSla,  CWa. 
TW  H.  M.  HarvarC*..  CMM«a  IIL*  - 


lataraatiaaaSfarav  Ca..  DHralt.  MMi. 

Tka  Laawaa  4  tinliai  Ca.,  CtamlaaS.  OWa 
TRa  Natiaaal  9mm  4  IHt.  Ca..  ClaaalaaS.  ORte 
naar  SastHiS  Raraw  C^  Kaaaa.  H.  M. 

Tka  CRaHaa  Radur  Oak.  MarlSaa.  Caaa. 
l»artMr.ltUaa.Cara..  Maw  VaaEb'N.  V. 
enatanlw  tan*  Ca..  RaaRpikat,  4. 1.  -  v  v  . 


WwaH  MMataatartaa  Ca..  Cklaaaa  lU.  .... 

RaaSias  Saraw  Ca..  Haarialaaui.  Fa  •  ^ 

RaaaaM«at4wB4  Wars  Matt  4  Mat  Ca. Part  CliM4fc».y. 
SaaaIN  Mwalaatarias  Ca..  WMatvilla,  94m. 

SiMluaraar  lat..  Ct^ia.  IN. 

TRa  SaaBilaataa  WarSawW  IWs.  Ca..  tiatlNaslaa.  Ciaa. 
'WRItaatr  SatfarWa..  Naakaa.  N.  N. 


SoundScribing  Navy  Action! 

SoundScriber  gives  automatic  "carbon  copies,”  electronically,  of 
two-way  communications,  embossed  on  uid>reakable,  feather-light 
plastic  discs— mailable,  fileable.  SoundScriber  represents  the  appli¬ 
cation  of  the  most  advanced  elecuonic  art  to  every  element  in  its 
recording-reproducing  system. 

THE  SoundScriber  corporation,  new  haven,  Connecticut 


EVERY 


:-T0RN 


1*0  Pgt. 
VVi  K  12  fai. 


ENGINEER  NEEDS! 


A-C  CALCULATION  CHARTS 

•y  R.  LORINZIN 

This  new  Rider  Book  greatly  reduces  the  time  required 
for  alternating  current  engineering  calculations  —  speeds 
up  the  design  of  apparatus  and  the  progress  of  engineer¬ 
ing  students.  Two  to  five  times  as  fast  as  using  a  slide  rule! 
Thousands  of  enthusiastic  users. 

A-C  CALCULATION  CHARTS  are  designed  for  use  by 
civilian  engineers  and  engineers  of  the  armed  forces  who 
operate  in  the  electrical— communication— power  — radio 
—vacuum  tube— telephone— and  in  general,  the  elearonic 
field.  Invaluable  for  instructors  as  well  as  students,  and 
also  administrative  officers  who  check  engineering  calcu¬ 
lations. 


CATHODE  RAY  TUBE  AT  WORK 

The  Cathode  Ray  Tube  at  Work  is  the  accept^ 
authori^  on  the  subject.  The  cathode  ray  tube  in 
the  Oscillograph  and  its  application  to  elearonic  W* 
and  industrial  work  is  fully  discussed.  Profusely 
illustrated.  338  pages . ^3.00 


JOHN  F.  RIDER  PUBLISHER,  Inc. 

4  04  FOURTH  AVENUE.  NEW  YORK  CITY 
E  »P0ft  0.*i'iDn  Rockf  Inlfrnational  Eltc  Corp  .  100  Varitk  SI  »  Y  C  • 


Dr.  Hull  Elected  President 
of  American  Physical  Society 

Dr.  Albert  W.  Hull,  assistant  di¬ 
rector  of  the  General  Electric  Re¬ 
search  Laboratory,  was  recently 
elected  president  of  the  American 
Physical  Society.  The  membership 
now  totals  about  4000,  including 
many  of  the  nation’s  physicists  and 
scientists  in  fields  allied  to  physics. 

Dr.  Hull  joined  the  staff  of  the 
Research  Laboratory  in  1914  after 
obtaining  his  PhD  from  Yale  and 


Dr.  Albert  W.  Hull,  holding  on#  of  tiw 
many  •l#ctronic  tub#a  on  which  h#  hm 
made  important  improrementf 

spending  four  years  as  instructor 
and  assistant  professor  of  physics  at 
Worcester  Polytechnic  Institute. 
Among  his  developments  are  the 
magnetron,  dynatron  and  screen 
grid  tube.  Other  honors  include  the 
Howard  N.  Potts  gold  medal  of 
the  Franklin  Institute,  awarded  in 
1923  for  his  work  on  x-ray  crystal 
analysis,  and  the  Morris  Liebmann 
Prize  in  1930  for  his  work  on  elec- 

I  .  _ 

tronic  tubes. 

Western  Union-Postal  Merger 

Considerable  progress  in  financial 
negotiations  leading  to  merger  of 
Western  Union  and  Postal  Telegraph 


tronics.  The  usual  physical  require¬ 
ments  are  being  relaxed,  and  appH- 
cations  will  be  accepted  from  men  up 
to  50  years  of  age  with  slight  physi¬ 
cal  defects  which  would  not  inter¬ 
fere  with  performance  of  duty.  Ap¬ 
plications  are  accepted  at  any  Office 
of  Naval  Officer  Procurement,  lo¬ 
cated  in  principal  cities  throughout 
the  country. 
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May  J  943  — ELECTRONICS 


OUT  OF  THESE  FLOGS  MAY  COME 
THE  FUTURE  OF  THE  WORLD 


These  white  crumbs  or  "floes”  look  very  unimportant  in 
themselves  . . .  but  on  them  may  depend  the  future  of  the 
world.  They  are  one  of  the  first  stages  in  the  production  of 
synthetic  rubber,  the  most  vital  material  being  produced 
in  America  today. 

‘  Naturally,  you  are  interested  in  synthetic  rubber.  But 
^synthetic  rubier  is  only  incidental.  What  is  really  impor- 
jj  tant  is  what  happens  to  synthetic  rubber  after  it  is  actually 
produced.  It  is  chemistry  that  makes  rubber  fit  to  use,  suits 
it  to  the  task  at  hand. 

United  States  Rubber  Company  is  the  largest  manufac¬ 
turer  of  rubber  chemicals  in  the  world.  We  have  worked 
with  rubber,  improved  it  and  broadened  its  uses  for  100 
years.  Today,  all  this  tremendous  fund  of  knowledge  of  the 
chemistry  of  rubber  is  being  drawn  upon  to  improve  syn¬ 
thetic  rubber,  perfea  it  for  the  jobs  it  must  do  for  the 
Armed  Forces  and  war  industry. 

The  chemistry  of  rubber  is  what  determines  the  final 
compounding  and  processing  of  the  flcKs  of  synthetic  rub¬ 
ber  you  see  here.  They  may  eventually  go  into  bullet-seal¬ 
ing  hose,  air  ducts,  or  any  one  of  a  score  of  other  parts  used 


in  the  plane  that  will  blast  the  last  Nip  carrier  off  the  sea. 
They  may  be  made  into  a  tire  that  will  rumble  down 
bomb-battered  Unter  den  Linden.  They  may  go  into  some 
essential  equipment  like  a  conveyor'  belt  that  will  keep 
America’s  war  production  line  moving  at  top  speed.  They 
might  very  easily  determine  the  entire  course  of  the  war, 
and  thereby  the  future  of  the  world. 

Synthetic  rubber,  its  production,  compounding  and  ap¬ 
plication  to  war  and  industrial  uses,  is  t(x>  big  a  5tory  to 
present  adequately  here.  There  are  five  basic  commercial 
types  of  synthetic  rubber.  Each  of  them  has  distinct  prop¬ 
erties  and  characteristics.  Not  a  single  one  is  ideal  for  all 
purposes. 

Deciding  which  synthetic  rubber  to  select  and  use  for  a 
particular  task  is  an  equally  big  story,  a  decision  that  re¬ 
quires  expert  knowledge  and  broad  range  experience. 

We  have  told  the  story  of  the  five  basic  commercial  types 
of  synthetic  rubber,  our  more  than  twenty  years  of  experi¬ 
ence  in  working  with  them,  and  our  twelve  years  of  using 
synthetic  rubber  commercially  in  an  interesting,  informa¬ 
tive  booklet  for  business  executives.  Please  ask 
for  your  copy  on  your  regular  business  letterhead.  himB 


UNITED  STATES  RUBBER  COMPANY 


<2)0  SIXTH  AVENUE,  ROCKEFELLER  CENTER,  NEW  YORK 

electronics  — May  1943 


In  Canada:  Dominion  Rubbor  Co.,  Ltd. 


was  reported  to  an  FCC  committee 
in  the  first  conference  between  top 
executives  of  the  two  companies  and 
a  three-commissioner  supervisory 
committee  headed  by  Commissioner 
George  Henry  Payne.  It  is  estimated 
that  the  minimum  time  necessary  to 
complete  the  merger  will  be  close  to 
a  year,  if  agreement  can  be  reached 
on  a  satisfactory  financial  plan  and 
the  plan  is  approved  by  the  FCC  as 
required  by  the  merger  Act,  then  by 
the  stockholders  of  the  two  com¬ 
panies.  The  original  legislation  is 
permissive,  not  mandatory,  and  hence 
does  not  compel  consolidation  of  tele¬ 
graph  companies  or  operations. 


Four-Wire  Cable  Provides 
Seven  Signal  Corps  Circuits 

In  A  NEW  Western  Electric-Bell  Lab 
development  known  as  “Spiral-4,*’  a 
single  rubber-covered  cable  about 
the  thickness  of  a  fat  lead  pencil 
provides  three  telephone  circuits  and 
four  telegraph  circuits.  The  cable 
contains  four  spiralling  wires,  hence 
the  name.  It  is  made  in  quarter-mile 
lengths,  the  ends  of  which  are  fitted 
with  weatherproof  connectors.  Each 
length  may  be  snapped  to  a  com¬ 
panion  section  as  fast  as  the  cable 
can  be  payed  off  a  moving  Signal 
Corps  truck.  With  amplifiers  spaced 
along  the  way  to  compensate  for  line 
losses,  distances  up  to  150  miles  can 
be  spanned. 

Individual  messages  are  combined 
with  carrier  currents  at  the  trans¬ 
mitting  end  as  in  carrier  telephony, 
and  sent  through  the  cable  as  mod¬ 
ulated  carrier  signals.  At  the  receiv¬ 


ing  end,  electronic  equipment  reJ 
moves  the  carrier  signals  and  guidp. 
each  signal  into  its  own  pair  of  tek 
phone  wires. 

Unless  equipped  with  a  highly, 
complex  electronic  device  of  siuc: 
design,  an  enemy  tapping  the  Spiral 
4  cable  ahead  of  the  terminal  poin^ 
would  hear  nothing  but  an  unint^ 
ligible  mixture  of  squeaks  and 
squeals. 


Federal  Alphabet 

Froh  Business  Week  comes  the  fo! 
lowing  abridged  but  still  long  list  oi 
government  agencies  which  arf 
oftentimes  known  by  their  initials 
With  more  and  more  alphalietical 
agencies  cropping  up,  such  a  refer¬ 
ence  list  is  practically  a  must  foi 
engineers  who  must  follow  news  of 
governmental  activities. 


AAA  AgricsilUml  AsUiwtiiiMit  Ac«dov  I 
ANEPA  Army-Navy  Eleotroaica 

Agmry 

APC  Allan  ProparW  Custodian 

ARA  Agrioullunil  Raaeorcb  Adminblration 

BAE  Buraau  of  Agricultural  Eoooomioii 

BEW  Board  of  Economic  Warfare 

BFDG  Bureau  of  Earaign  A  Domestic  C^rm- 

BLS  Buiaau  of  Labor  Statistics 

BPl  Bureau  of  Public  Inquiries 

BWG  Board  of  War  Commonicatioa)i 

CAA  Civil  Aeronautics  Administration 

CAB  Civil  Aeronautics  Board 

CCG  Civilian  Conservation  Corps  (in  li-i-lJ 

dation);  also, 

Ciommodity  Credit  CVirporation 
CCS  Combined  Chiefs  oi  Staff 

ClAA  Office  of  Coordinator  of  Inter-Am-’:' 

Affairs 

CMP  GontroOed  Materials  Plan  (not 

agency) 

GPRB  Combing  Production  and  !’> 

Board 

DFRRO  Director  of  Foreign  Relief  sod  !’> 

habilitation  Operations 
DHWS  Office  of  Defense  HealUi  and 

DPC  Defense  I’lant  Corporation 

DSC  Defense  Supplies  (»n>oration 

ERSA  EJectronic  Research  Supply  Agency 

ESMWT  Enmneeriug  Science  Managenimit  Wif 

Training 

FBI  Federal  Bureau  of  Investigatioo 

FCA  Farm  Credit  Administration 

FCC  ("ederal  Ckunmunicatious  Oimniiasiou 


1942  RADIO  RECEIVER  SALES  BY  FACTORIES 


(From  RCA  l.kcnis  Report) 

Units 

% 

Value  • 

Table  Set . 

1,736,608 

40.32 

$23,924,300 

Console  Set . 

271,740 

6.31 

11,084,600 

Portable  Set  (Battery  and/or  AC-DC). 

573,025 

13.30 

9,194,900 

Television  (Without  Sound) . 

175 

9,400 

Auto  Set . 

341,424 

7.93 

5,543,900 

Farm  Battery  Set  (Table  or  Console) . 

269,510 

6.26 

3,967,000 

Frequency  Modulation  Adapters . 

Elect.  Phonos.  (Inc.  Wireless  Rec. 

7,678 

.18 

185,700 

Players) . 

120,649 

2.80 

1,798,100 

Table  Combination  Set . 

379,514 

8.81 

9,844,500 

Console  Combination  Set . 

368,183 

8.55 

29,657,300 

Radio,  Phonograph  and  Recorder . 

Television  (With^und  or  Phonograph) 

40,805 

.95 

3,939,500 

778 

.02 

78,800 

Apparatus  Without  Cabinets . 

Sep.  Remote  or  Time  Controlled 

195,996 

4.55 

3,728,600 

Devices . 

899 

.02 

12,100 

TOTAL . 

4,306,984 

100.00 

$102,968,700 

1941  Total . 

13,668,515 

$234,347,000 

*  At  manufacturers’  selling  price. 
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:  ■  s-fn 


33002 


33102 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTORY 

^  MALDEN 
^  MASSACHUSETTS 


33002  and  33102 


Crystal  Holder  Sockets 


Designed  for  AppUcolienl  to  effedively  and 
compactly  held  either  standard  er  midget 
crystal  heldsrs.  Net  a  dumty  lube  seckel 
pressed  into  service  in  a  msdieshifi  feshien. 


Ciexed  Stoolito  body  wMi  Genuine  Am- 
phenel  Centocts.  New  used  en  eutstanding 
Army  end  Navy  equipment.  Mounts  ebeve 
er  betew  chassis  er  panel.  Ne.  33002  cen¬ 
tocts  spaced  %  inch,  Ne.  33102  contacts 
spaced  W  inch.  Also  useful  upon  removal 
of  contacts  es  duel  thru-bushing,  high 
frequency  ceil  support,  etc. 


( 


s 

LECT 


G 


ft 


G.  E.  Buikh  Both  FM  Trmsmittonr  and  Rotmivon 

G.E.  is  the  only  manufacturer  with  experience  in 
building  the  complete  FM  system  —  FM  broadcasting 
equipment  and  FM  home  receivers. .  Radio  research 
and  volume  production  for  war  are  yielding  new 
possibilities  for  further  improving  FM  equipment. 


GENERAL  ELECTRIC 


omplete  station  equipment 

H-TEIEVISION-AM 


Survoy  Provos  Vmt  focreose  m  FM  Acceptance 

An  independent  consumer  survey  reports  that:  The 
public  already  strongly  approves  FM;  85%  call  it  a 
definite  improvement  over  conventional  broadcasting; 
present  owners  of  G-E  FM  receivers  are  the  most 
enthusiastic  of  all  FM  owners!  .  .  .  Electronics 
Department,  General  Electric,  Schenectady,  N.  Y. 


G.  E.  builds 
FM’s  future 
on  these 
four  facts 


TRANSMITTERS 


STUDIO  EQUIPMENT 


LECTRONfC  TURES 


ANTENNAS 


RECEIVERS 


G*  E.  Has  Program  and  Equipmont  Experience 

Three  years  of  broadcost  experience  in  its  own 
proving^ground  Station  W85A,  Schenectady,  will 
enable  G.E.  to  help  new  FM  stations  get  started 
quickly.  General  Electric's  experience  also  includes 
equipping  more  than  a  third  of  the  36  commercial 
FM  broadcast  stations  now  in  operation. 


G.  E.  is  Toiling  Public  the  Advemtagos  of  FM 

A  powerful  G-E  advertising  campaign  in  the  nation's 
biQ-circulation  magazines  and  the  thrice-weekly 
nation-wide  G-E  program  over  C.B.S. — Frazier  Hunt 
and  the  News — are  pre-selling  the  public  on  the 
advantages  of  FM — ond  ore  steadily  building  an 
expanding  post-war  market. 


REMLER 


Manufacturers  of  Communication  Equipment 
SINCE  1918 


REMLER  COMPANY,  Ltd.  •  2101  Bryant  St.  •  San  Francisco,  Calif 


Federal  Crop  Insuranre  Oirporatiot 
Food  &  Drug  Administration;  also 
Food  Production  and  Distribution 
ministration 

Federal  Deposit  Insurance  Corporatinn 
Federal  HousioK  Administration 
Federal  Home  I>oan  Bank  AttoinistratM 
Federal  Power  Commission 
Federal  Public  Housii^  Authoritv 
Farm  Security  Administration;  afs<> 
Federal  Security  Aiieocy 
Federal  Trade  Commission 
Federal  Works  Agency 
General  Accounting  OHioe 
€iovemment  Printing  Office 
Home  Owners'  Loan  Coiporatioii 
Inter-American  Defense  lioerd 
Interstate  Commerce  Commission 
Metals  Reserve  r.ompany 
National  Advisory  Committee  for 
Aeronautics 

National  Housing  Agency 
National  Labor  Relations  Board 
National  Resources  Planning  Board 
National  War  Labor  Board 
National  Youth  Administration 
Office  of  Alien  Property  Custodian 
Office  of  Apicultural  War  Relation* 
Office  of  Civilian  Defense 
Office  ol  DefenM  Trans|)ortation 
Office  of  Economic  Stabilization 
Office  of  Emergency  Management 
Office  of  Lend-Lease  Administratiun 
Office  of  Censorship 
Office  of  Price  Adimnistration 
Office  of  Solid  Fuels  Coordinator  foifWa 
Office  of  Scientific  Research  and  Devsl^ 
ment 

Office  of  Strategic  Services 
Office  of  War  Information 
Petroleum  Administrator  for  War 
Public  Buildings  Administration 
Public  Roads  Administration 
Public  Works  Administration 
Pacific  War  Council 
President's  War  Relief  Control  Hoard 
Rural  Electrification  Administration 
Reconstruction  Finance  Corporation 
Railroad  Retirement  Board 
Rubber  Reserve  Comply 
Soil  Conservation  Service 
Securities  and  Eixcfaange  Commiasian 


IHEREVER 


FDIC 

FHA 

FHLBA 

FPC 

FPHA 

FSA 


FTC 

FWA 

GAO 

GPO 

HOLC 

lADB 

ICC 

MRC 

NACA 


NHA 

NLBB 

NRPB 

NWI^ 

NYA 

OAPC 

OAWR 

OCD 

ODT 

OES 

OEM 

OLLA 

OOC 

OPA 

OSFCW 

OSRD 


OSS 

OWI 

PAW 

PBA 

PRA 

PWA 

pwe 

PWRCB 

REA 

RFC 

RRB 

RRC 

sas 

SEC 

SPARS 


KENYON  TRANSFORMER  M.,  JNC. 

iiAO  BARRY  STREET.  NEW  YORK.  N. 


Women's  Reserve.  U.  S.  Coast  Guard 
(Spar  adapted  from  Cioast  Guard) 


SSB 

sss 

TVA 

USCG 

USECC 


Sodai  Security  Board 
Selective  Service  System 


Tennessee  Va^y  Authority 
United  States  Coast  Guard 
United  States  Employees'  CkanpeoNtiM 
(kmunisskm 

United  States  Emidoyment  Servioi 
United  States  Marine  Corps;  also, 

U.  S.  Maritime  Commission 
Women's  Army  Auxiliary  Corn 
Women's  Auxiliary  Volunteer  Emeiytacy 
Service  (Women's  Reserve — I’.  S. 
Naval  Reserve) 

War  Damage  Corporation 
War  Emergency  Radio  Service 
War  Manpower  Commission 
Work  Projects  Administration  (in  Kqai- 
datkm) 

War  Production  Board 
War  Relocation  Authority 
War  Shipping  Administration 


USES 

USMC 


WPB 

WRA 

WSA 


Scholarships  Awarded  in 
Science  Talent  Search 

Forty  high  school  seniors  shared 
a  total  of  $11,000  in  scholarships  as 
winners  of  the  second  annual  nation¬ 
wide  Science  Talent  Search  spon¬ 
sored  by  Westinghouse  and  Science 
Service.  These  awards  were  based 
on  the  results  of  a  special  science 
aptitude  test  given  to  15,000  stu¬ 
dents,  an  essay  on  the  subject 
“Science’s  Next  Great  Step  Ahead”, 
and  personal  and  scholarship  records 
submitted  by  teachers.  The  40  lead¬ 
ing  students  in  the  contest  were 
brought  to  Washington,  D.  C.,  for 
final  examinations  and  individual  in¬ 
terviews  to  determine  the  winners  of 
the  top  awards. 

Grand  Scholarships  of  $2400  each 
were  awarded  to  Gloria  Lauer  of 
Ames,  Iowa,  and  Raymond  Schiff  of 


ARMY 

SIGNAL  CORPS 
SPECIFICATIONS 

•  Also  PL— PLP— PLQ 

and  PLS  Plugs 

•  M  Type  Connectors 

•  M  Type  Cops 

•  FT  Type  Fittings 

Quantity  Prices  Quoted 
on  receipt  of  Delivery 
Schedules 
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MaCSET  WIRE  HERDQUJIRTERS 

B  A  R  E  AND  ALL  INSULATIONS 

SILK  COTTON 

paper  F  O  R  M  v’a  R 
ENAMELED 

REA  MAGNET  WIRE  COMPANY 

FORT  WAYNE.  INDIANA 


VICTORY  AT 


STAKE  THE  BEST  IS  NONE  TOO  COODI 


VITAL  FACTORS 


IN  OUR  GREAT  WAR  EFFORT! 

Eiactrenic  Product*  and  Part*  ar« 
vital  factor*  In  our  war  affort.  In- 
tullna  I*  putting  va*tly  Incraatad 
affort  bahlnd  tha  manufactur*  of 
t  h  a  *  a  product*  for  tha  Armad 
Sarvlcac — 

•  Matal  CtMaata.  CiMMah,  Paaal* 

•  Matol  Stwaplaft  •  Plag*  and 
Jock*  •  CaiB^taly  Assaaiblad 


Gloria  Lcraor  and  Raymond  Schlii,  win- 
non  of  $2400  Woatinghousa  scholanhipa 


New  Rochelle,  New  York.  The  next 
eight  winners  received  $400  scholar¬ 
ships,  and  the  remaining  thirty  stu¬ 
dents  were  presented  with  $100 
scholarships.  The  scholarships  are 
provided  by  Westinghouse  as  a  con¬ 
tribution  to  the  advancement  of 
science  in  America,  and  permit  the 
recipients  to  attend  any  colleges  or 
universities  meeting  the  require¬ 
ments  of  the  awarding  committee. 

Objectives  of  the  search  include 
discovery  and  sponsoring  of  boys 
and  girls  whose  scientific  skill,  tal¬ 
ent  and  ability  indicate  potential 
creative  originality  warranting 
scholarships  for  further  develop¬ 
ment,  and  encouraging  scientifically 
gifted  students  to  perfect  their 
scientific  and  research  skill  and 
knowledge  so  they  can  increase  their 
capacity  for  contributing  to  the  win¬ 
ning  of  the  war  and  the  peace  to 
follow. 


Mfrt.  amd  Ctm 
truct^rs :  tpe- 

e%fe»$i0tu  f»r  ttti- 

Wri»*  f»r  this  . 

Jmdt-  I 
tri»t  I 


CORHiRATIOM  OF  AMERICA 

INSULiNE  BUILDING 

(3«-0!  3Slli  AVENUE) 

LONG  ISLAND  CITY,  N.Y. 


NUMBERING  and 
LETTERING  PRES 


It’s  Thermatite  Treated 


Thermador  Transformers  are  Therma¬ 
tite  treated  to  withstand  extreme  tem¬ 
peratures  and  humidity— arid  or  moist 
heat— dry  or  damp  cold  do  not  hamper 
their  efficiency.  Thermatite  is  the  name 
of  a  process  of  accurate  heat  controlled 
vacuum  impregnation  developed  and 
improved  over  a  period  of  ten  years. 

Tbtrmdui^r  mMnmfmtimrti  hmilt-in  BtatrU 
Hesters,  EJeetrie  Rsmges,  Eieetrk  Water  Hesters 


Varioplex  Telegraph  Patent 
Is  Granted  with  107  Claims 

The  basic  patent  on  the  varioplex 
multichannel  telegraph  system, 
known  to  the  public  as  the  telemeter 
system,  was  granted  to  Philo  Hol¬ 
comb,  Jr.  of  New  York  City  on 
March  9, 1948,  and  assigned  to  West¬ 
ern  Union  Telegraph  Co.  It  carries 
a  total  of  107  claims  covering  ap¬ 
plications  to  all  types  of  wire  and 
radio  communication  circuits.  The 
patent  application  was  filed  April 
13,  1933. 

In  the  varioplex  system,  the  ca¬ 
pacity  of  the  wire  or  radio  circuit 
is  allotted  to  working  channels  only, 
and  these  working  channels  are  cut 
out  as  soon  as  they  stop  sending. 
In  ordinary  multiplex  telegraphy, 
however,  the  circuit  is  equally  di¬ 
vided  among  its  connected  channels 
and  an  idle  channel  wastes  its  pro- 


Quickly  stamps  serial  numbers 
and  other  details  on  name 
plates,  names  and  numbers  on 
tags,  etc.  Can  also  be  fur¬ 
nished  for  HOT  stamping. 
Write  for  catalog. 


tluctrlcal  Manufacturing  Co. 
S119  S.  Rivartldo,  lo*  Angola* 

< 


NUMBERALL 
STAMP  &  TOOL  CO. 

Hugoanof  Pork  Sfatan  Ulood,  N.Y. 
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WESTON 


—  evidence  that  the  vital  instrument 
situation  rests  in  good  hands! 

A  star  now  adorns  the  ARMY-NAVY  "E”  pennant  awarded  to  WESTON 
just  6  months  ago  . . .  the  Erst  such  pennant  awarded  in  this  highly  special¬ 
ized  instrument  held. 

It’s  a  star  that  has  real  meaning.  Because,  from  the  very  beginning  of  our 
defense  period,  the  responsibility  for  producing  the  vast  quantities  of  in¬ 
struments  vital  to  the  success  of  our  country’s  efforts,  has  rested  largely  on 
the  instrument  leader. 

This  star  signifies  that  the  responsibility  rests  in  good  hands.  "The  men 
and  women  of  the  WESTON  Electrical  Instrument  Corporation,’’  writes 
the  Chairman  of  the  Navy  Board  for  Production  Awards,  "have  achieved 
a  signal  honor  by  continuing  their  splendid  production  in  such  volume  as 
to  justify  this  award  .  .  .  indicating  their  solid  determination  and  ability 
to  support  our  fighting  forces  with  equipment  necessary  for  victory.’’ 

But  a  great  instrument  task  still  remains  .  .  .  before  victory  is  ours.  So 
WESTON  workers  continue  reaching  for  new  goals  .  .  .  with  the  same 


determination,  the  same  painstaking  devotion  to  the  quality  ideal,  respon¬ 


sible  for  WESTON’S  continuing  leadership  in  the  instrument  field. 


WISTON  ELECTRICAL  INSTRUMENT  CORPORATION,  NEWARK,  NEW  JERSEY 
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SOLDER  POTS 


requirements  in  melting 
solder  and  soft  metals,  they 
can  be  fully  and  most  satisfactorily 

•  I  r*  wrr  a  •  NO.  RX«I 

met  with  a  Sta-Warm.  Available  in 
either  direct-heat,  three-heat,  rheostat,  or  with 
variable  thermostatic  control,  in  shapes  and  sizes 
that  promote  the  highest  efficiency  in  soldering, 
tinning  and  dipping  operations.  Heat  is  evenly  dis¬ 
tributed  around  the  pot.  Current  consumption  is 
held  to  a  minimum.  Let  Sta-Warm  engineers  ad¬ 
vise  on  equipment  specifically  designed  to  meet 
your  needs.  No  obligation. 

•  Sta-Warm  also  builds  electric  heaters  for  waxes, 
compounds,  glue,  pitch,  etc.  What  is  your  problem } 


They're  Ideal  for  HSO 

in  Aircraft  and  Naval 
Equipaent .  . . 


Tf  PE  65^  11 

jfion.  be  mailed 


because  they  retain  their  values  and  char¬ 
acteristics  under  extremes  of  temperature, 
humidity  and  climatic  changes.  Also  be¬ 
cause  of  their  noiseless  operation  and  ex¬ 
ceptional  durability. 


1  STANDARD  RANGE 

\  1000  ohms  to  10  megohms. 


Stations  Change  Call  !,oltrr 

With  FCC  permission,  stati 
WJSV  in  Washington,  D. 
changed  its  call  letters  to  WTOP 
April  4,  1943.  The  purpose  of 
change  is  to  help  newcomers  to 
member  the  call  letters  and  rtn 
ber  that  the  station  is  at  the 
of  the  dial”,  at  1500  kc.  The  r 
inal  call  letters  no  longer  have  > 
nificance  for  listeners,  since  t! 


!  HIGH  VALUES 

■  15  mogohms  to  1,000,000 

mogohms. 


Tha  S.  S.  Whita  Dantol  MIg.  Co. 

INDUSTRIAL  DIVISION 

Daportmant  R.  10  EcmI  40th  St.,  Maw  York.  W.  Y. 
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one  highly  selective  multi-band 


HHRVtY 

RADIO  RECEIVER 


Highly  specialized  production  lines  that  segregate  the  entire  receiver  circuit  to  its  basic  ele¬ 
ments,  plus  simplified  wiring,  permit  mass  production  with  custom-built  performance.  Cell- 
unit  assembly,  according  to  functional  requirements,  limits  repair  stock  and  eases  servicing. 
The  7-cell  Harvey  Receiver  shown  above  measures  only  10 "  high,  8 "  wide  and  20'  deep — yet 
it  provides  four  frequency  bands,  extreme  sensitivity  and  a  high  degree  of  selectivity.  Shown 
below  are  the  general  specifications  of  this  advanced  type  Communication  Receiver. 


frequency  Bands:  1.48  me  to  2.475  me;  2.45  me  to  4.2  me; 
4.15  me  to  7.1  me;  7.0  me  to  12.55  me. 

SensMvHy:  At  a  signal  to  noiso  ratio  of  6  db,  the  sensitivity  of 
this  Harvey  Reeeiver  is  4  miero-volts— with  a  earner  sine  wove 
moduleited  30%  at  400  eyeles,  impressed  at  the  antenna  termirtal 
through  staneiard  IRE  dummy  to  give  50  mw  output. 

Image  Rejection:  On  the  four  bands  enumerated  above  they 
ore  respeetively  58,  58,  54  and  46  db's. 

f.  f .  Rejection:  50,000: 1  or  better  at  all  frequeneies. 


*  Performance  data  are  approximate  only. 


Inquiries  ime  ited  for  this  Harvey  Receiver-or  other  types 
of  Electronic  devices  using  Harvey  "Unitized"  cells. 


’Unitized"  cells. 

tor  over  a  t/uarter  y  ‘  1  ^ 

century  geared  to  Asr  ' 
flytng  production  ,W 


HDRVEY 

MACHINE  CO.,  INC. 

I  6200  Avalon  Blvd.  •  Los  Angeles,  Calif. 

wy] 

^  Other  Harvey  Divisions  aiding  the  United  Nations 

^  AIRCRAFT  DIVISION 

ORDNANCE  DIVISION 
SPECIAL  MACHINERY  DIVISION  i 
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TELEGRAPH  and  RA 
KEYS 


THE  WINSLOW  COMPANY 

INCORPORATED 

9  Liberty  Street,  Newark,  N.  J. 


DANNEMAN 
PRECISION  DIE-SETS 


Precision  Bored  on 
Master-Plates 


for  accurate  stamping  of 
metal  and  mica  film  parts 
and  components 

Of  special  interest  to  radio 
and  radar,  electronic  and 
electrical,  aviation  and  in¬ 
strument  manufacturers. 


Our  experience  in  this  field 
is  your  assurance  of  our 
ability  to  serve  you  well. 

Literature  on  request. 

Inquiries  will  receive  prompt 
attention. 

DANNEMAN  DIE-SET  COMPANY 

Exclusive  soles  represen»ofives 

ACME-DANNEMAN  CO.,  Inc 
201  Lafayette  St.,  New  York 

Telephone:  CAnol  6-1759 


represent  the  initials  of  the  late 
James  S.  Vance  who  owned  the  sta¬ 
tion  prior  to  1932. 

The  call  letters  of  station  WASH 
in  Grand  Rapids,  Michigan,  have 
been  deleted  by  the  FCC.  WASH 
and  WOOD  had  been  sharing  the 
same  transmitter,  but  the  FCC  ac¬ 
tion  of  Feb.  16  granting  full  time  to 
WOOD  made  the  recent  action  a 
necessary  formality.  FCC  policy 
favors  the  use  of  only  one  set  of 
call  letters  where  only  one  trans¬ 
mitter  and  one  operation  is  involved, 
as  was  the  case  of  WOOD-WASH. 


Telegraph  Keys  to  Signal 
Corps  Specifications 


FCC  Releases  Data  on  Salaries 
of  Technical  Radio  Men 

Chief  engineers  in  radio  stations 
averaged  $65.55  per  week  during 
1942,  according  to  data  released  by 
the  FCC.  Technical  employees  in 
radio  operating  positions  averaged 
$64.48  for  9  networks,  and  $46.94 
for  791  individual  stations.  Techni¬ 
cal  employees  doing  research  or  de¬ 
velopment  work  averaged  $84.89  in 
networks  and  $56.82  for  stations, 
but  only  105  men  were  listed  in  this 
category  for  both  groups. 


Resistors  are,  in  the  hnal  analysis, 
energy  dissipators  and  as  such  they 
should  be  rugged.  Since  the  demands  of 
electronic  circuits  are  quantitatively  ex¬ 
acting,  a  resistor  should  be  electrically  and 
mechanically  stable.  Ruggedness  and  sta¬ 
bility  in  a  resistor  gives  assurance  that  it 
will  retain  indefinitely  its  established  re¬ 
sistance  value  under  normal  loading. 

A  good  resistor  should  withstand,  without 
suffering  a  permanent  change  in  resistance, 
the  maximum  accidental  over-voltage  to 
which  it  might  be  subjected  in  service. 
Moreover  a  resistor  should  be  relatively 
free  from  microphonic  effects,  inductance 
and  capacitance  and  it  should  not  be 
affected  by  humid  atmospheres. 

“Globar”  Brand  Ceramic  Resistors  meet 
these  specifications.  Right  now  deliveries 
must  be  scheduled  according  to  priority 
ratings  and  date  of  order.  Nevertheless  we 
invite  you  to  tell  us  about  your  needs ;  we 
pledge  our  best  efforts  to  assist  you. 

The  condensed  table  below  gives  you  at  a 
quick  glance  the  physical  and  electrical 
characteristics  of  the  more  commonly  used 
industrial  type  “Globar”  Resistors. 


Types  now  in  production  include 


Quotations  upon  request 


London  News  Letter 

By  John  H.  Jupe 

London  Correspondent  for  Elkctkonicb 

Substitutes.  The  British  Radio 
Manufacturers  Association  has 
nominated  zinc  as  a  fair  substitute 
for  aluminum  condenser  vanes,  pro¬ 
viding  it  is  of  suitable  thickness 
and  is  kept  well  away  from  any¬ 
thing  containing  linseed  oil.  Brass 
(soft  drawn)  has  been  classed  as 
reasonably  satisfactory  but  steel  is 
not  recommended  owning  to  the 
difficulty  of  maintaining  tolerances 
and  keeping  the  wear  of  existing 
tools  (made  for  aluminum)  down 
to  a  low  degree. 

Radio  Relay  Systems.  Among  many 
thousands  of  English  people  there 
seems  to  be  a  distinct  liking  for  the 
relay  radio  principle,  wherein  they 
receive  programs  over  wires  from  a 
central  point.  Certainly  it  limits 
the  choice  of  programs  but  it  is 
surprising,  even  in  peace  time,  how 
most  families  stick  to  a  few  favorite 
stations.  In  June  1942,  the  latest 
date  for  which  data  is  available, 
there  were  398,985  wired  radio  sub¬ 
scribers  and  278  relay  exchanges. 
This  represents  an  increase  of  11,- 
751  subscribers  in  three  months. 


*T/)ese  rmtingt  msy  be  subitsnttsHy 
increased  by  Mrtifictml  cooling- 

CHAuoomTK  coDnoum; 

TYff  A:  Comparatively  Straight  Line  Temperature  and 
Voltage. 

YYfl  B:  Negative  Temperature  and  Vottage. 

TYf{  CX:  Sli^tly  Poaitive  Temperature. 

Other  reaiator  type*  are  available  for  spectalixed  applications. 
TUMMAIS:  Metalixed  ends  for  clip  mounting  or  wire  leads. 


Type  CX  resistors  have  a  low  specific  resistance  and  csutnot 
be  subjected  to  voltage  stresses  permissible  with  Types  A  and 
B.  Maximum  allowable  voltage  ia  that  required  to  yield 
maximum  watt  rating. 


Globar  Division 


Ria.  U.  a.  FAT.  OFF. 

NIAGARA  FALLS,  N.Y. 

(Carbonindum  and  Globar  are  registered  trade-marks  of 
and  indicate  manufacture  by  The  Carborundum  Company) 
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KUIUNCE 

Mia. 

25  ohms 

5  ohms 

1  ohm 

PtrlKhelUiigrii 

Max. 

IS  megohms 

15  megohms 

100  ohms 

'ovnuu 
Win  RATMC 

Max. 

54  waits 

54  watts 

150  walls 

'NORMAl  RAHNC 
W.  Iq.  In.  of 
Radicrtiiiq  SurfiKC 

1  watt 

1  wott 

V/i  watts 

MAXIMUM 
VOITAGI 
ftrlRckef  iMiqlii 

400  V. 

400  V. 

•‘Male 

CalibratioHS  on  meter  face 
are  easily  read 

ODEL  500A  ELECTRONIC  FREQUENCY  METER 


PANY 


Model  500A  is  a  direa  reading  Elec¬ 
tronic  Frequency  Meter  to  read  the 


are  independent  of  line  voltage  since  a  variation  from 
105  volts  to  125  volts  will  affea  the  meter  by  not 


equencies  in  the  range  between  lOcps  and  50kc.  At 
e  higher  frequencies  you  can  measure  the  frequency 
fference  between  two  radio  frequency  signals.  In 
stal  grinding  you  can  quickly  measure  the  deviation 
om  standard.  As  with  all  -hp-  instruments,  simplicity 
id  speed  of  operation  plus  high  accuracy  are  prime 
uts  Excellent  accuracy;  plus  or  minus  2%  of  the 
scale  value:  Good  sensitivity;  variation  of  the  in- 
ut  voltage  from  0.5  volts  to  200  volts  will  affea  the 
ter  by  not  more  than  plus  or  minus  1%.  Readings 
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more  than  plus  or  minus  1%. 

Get  full  particulars  about  this  new  -hp-  instrument 
today.  Data  sheas  will  be  sent  you  promptly  and 
without  obligation.  Ask,  also,  for  your  copy  of  the 
new  -hp-  catalog  which  gives 
full  information  about  other  -hp- 
instruments  and  explains  many 
standard  tests  and  measurements. 

HEWLEU-PACKARD  CO. 

BOX  113SG  STATION  A,  PALO  ALTO.  CALIFORNIA 
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ASIATIC 


THE  ASTATIC  CORPORATION 

YOUNGSTOWN,  OHIO 


Exploding  Magnetic  Mines  From 
the  air.  The  British  Government 
has  lately  disclosed  one  of  the  best 
kept  secrets  of  the  war — how  elec¬ 
tricity  was  used  to  destroy  mag- 
netic  mines. 

“Wellington”  bombers  were  the 
machines  used  because  of  the  great 
weight  of  the  equipment.  Each  was 
fitted  with  a  large  diameter  circu¬ 
lar  casing,  extending  from  nose  to 
tail  and  containinSr  *  heavy  gauge 
cable.  Power  was  obtained  from  a 
d-c  generator  driven  by  a  Ford  V8 
engine  built  into  the  plane.  Detona¬ 
tion  of  the  mines  was  secured  by 
reason  of  the  relay  mechanism 
ing  operated.  In  order  to  make  the 
magnetic  field  of  the  coil  trip  the 
relay  mechanism  in  the  mine,  it  was 
necessary  for  the  plane  to  fly  with¬ 
in  60  feet  of  the  water.  At  such  a 
short  distance  the  blast  of  the 
mines  was  considerable,  but  it  was 
found  that  the  plane  could  just 
escape  the  tremendous  column  of 
water  with  nothing  worse  than  a 
severe  jolt.  Not  a  single  “Welling¬ 
ton”  was  lost  by  mine  explosions. 

This  method  of  destroying  Nazi 
mines  has  now  been  discontinued, 
after  being  used  successfully  for 
about  two  years,  but  nothing  has 
yet  been  released  regarding  the 
newer  and  better  system  which  re¬ 
places  it. 


•  Manufacturers,  like  individuals,  enjoy  being  in 
good  company  and  usually  associate  themselves  with  other 
manufacturers  whose  dependable  word  and  workmanship  have 
given  them  a  good  name.  Astatic’s  product  engineering,  pre¬ 
cision  in  manufacture  and  performance  in  service,  over  many 
}ears,  are  now  utilized  in  the  manufacture  of  government 
approved  Coaxial  Cable  Connectors,  Multi-contact  Plugs  and 
Sockets  and  Dynamic  Microphones  for  military  radio  equip¬ 
ment.  Increased  production  now  permits  new  radio  manufac¬ 
turer  connections. 


MINESWEEPER  OF  THE 
AIR 


Th«  minesweepers  of  the  air  are  equippeti 
with  a  hoop-shaped  casing  extending  aU 
around  th^m  and  secured  to  their  noM. 
wings  and  taiL  The  cosing  holds  a  mag¬ 
netic  coil  and  current  is  supplied  by  on 
ouxiliary  engine.  This  equipment  woi 
designed  to  set  up  a  magnetic  current 
which  would  set  off  the  mine.  The  crewi 
are  severely  iolted  when  the  mines  ar* 
exploded 


ELECTRONICS 


'««u  tmaittf 
"Out  •  UKKUCWTS 

»<«  •onrsftrtt.uN 
nwAM 

AKtaat »  Mvicxs 
*WTtRfALS 

^TS4CAL  PROPCRTIES 
CHEMICAL’*  THERMAL 

properties  • 
electrical 
,  •  properties. 


FOR  MEN  WHO  NEED  TO  KNOW 


Hitp — In  a  new  16-pu||P  hiillplln  arp  thp 
IuIphI  lai’lH  ubiiiit  dPMigninii  iiiiildpd  plaMtii'M 
partM.  Thia  Infiirmullan  hua  bppn  prpparpd  b) 
iipnpral  EIppIpIp  Enplnppra  wbo  farm  tbp  e\pppl 
niglnpprlnp  atuH  «l  llnp  Plaatlra  4%pnup, 
Hhprc  atanda  Ihp  largpal  plaatlra  maiding 


plant  in  tbia  rniintr>.  Pradart  pnginppra  ta 
nbaai  wp  butp  abanii  tbIa  nPM  bullrtin  drrlare 
tbut  I!  la  indiaprnaablp  tar  aipii  Marking  nlth 
plaatlra.  Far  raplra  urltr  Srrtlan  111-3^  Plaatlra 
llrpartnirnt,  lipnrrul  Elprtrir  l'aaipun}>  llnr 
Plaatlra  Atrnue,  PlttaWrld,  Maaa. 


plastics  department 

GENERAL  #  ELECTRIC 
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HOWARD  B.  JONE!  | 


2300  WABANSIA  AVENUE, 
CHICAGO  ILLIN 


Death  of  Poulsen.  From  Denmark 
it  was  reported  that  the  radio  pio¬ 
neer  Dr.  Valdemar  Poulsen  had 
died  recently  at  the  age  of  63.  His 
best  known  contributions  to  the 
radio  art  were  the  systems  of  arc 
telephony  and  continuous  wave 
telegraphy. 


Spare  Cathode-ray  Tube  Screens. 
Patent  No.  544,413  (British)  was  re¬ 
cently  granted  to  J.  L.  Baird  for  a 
method  of  replacing  screens  in 
tubes  without  having  to  break  the 
glass  envelope.  His  method  involves 
placing  a  pack  of  coated  metal 
screens  in  the  tube,  and  scanning 
from  the  front.  When  the  first 
screen  is  “dead,”  it  is  moved  into 
a  well  by  an  iron  armature,  oper¬ 
ated  externally  by  a  solenoid,  there¬ 
by  exposing  the  next  screen. 

One-Farad  Condenser.  At  a  meet¬ 
ing  of  the  British  Institute  of  Radio 
Engineers,  J.  H.  Couzens,  an  expert 
on  electrolytic  condensers,  estimated 
that  a  one*farad  electrolytic  con¬ 
denser  could  be  mounted  in  the  space 
of  one  cubic  foot  provided  the  maxi¬ 
mum  working  voltage  was  limited 
to  3  volts.  Looking  at  the  question 
another  way,  this  capacitance  would 
be  represented  by  the  charge  on  a 
sphere  the  size  of  the  sun,  a  fact 
first  noted  by  the  late  Sir  Oliver 
Lodge. 

In  the  discussion  subsequent  to 
the  meeting  a  very  practical  point 
concerning  the  manufacture  of  elec- 
trolytics  emerged  and  was  agreed  to 
by  a  number  of  engineers.  It  was 
that  the  number  of  turns  gives  a 
more  accurate  gauge  of  capacitance 
than  the  length  of  foils  used,  which 
is  just  the  opposite  to  what  one 
would  imagine. 


Premax  Gets  Ordei 
To  the  Forces 


Preniax  Metal  Antennas  are 
maintaining  communications 
between  the  armed  forces  on 
land  and  sea.  Standard  ami 
special  designs,  complete  with 
mountings,  are  shown  in  the 
Bulletin. 


DivMoa  Chlshotm-Ryder  Co.,  Ii 

4302  Highland  Ave.,  Niagara  Falls,  N, 


JONES 

BARRIER  STRIPS 

SOLVE  MOST  TERMINAL 
PROBLEMS 


Secret  Ray  to  Stop  Cars.  Our  old 
friend  the  “death  ray”  came  to  life 
again  when  a  man  at  Manchester 
ascribed  his  bankruptcy  as  partly 
due  to  financing  the  development  of 
a  ray  to  stop  motor  cars  and  air¬ 
planes.  Witnesses  vouched  for  hav¬ 
ing  seen  a  car  stopped  at  a  distance 
of  two  miles  and  coils  destroyed  at 
70  feet.  The  financier  himself 
claimed  that  the  ray  could  destroy 
a  car  at  6  miles  and  that  the  current 
could  go  through  a  thick  wall  or 
even  rubber.  Unfortunately,  how¬ 
ever,  the  military  authorities  were 
not  impressed  and  seized  the  appar¬ 
atus.  The  gentleman  estimated  his 
loss,  very  modestly,  at  $400,000,000. 


A  compact,  sturdy  terminal  strip  with 
Bakalite  Barriers  that  provide  mtii- 
mum  metal  to  metal  spacing  and  pre¬ 
vent  direct  shorts  from  frayed  wires 
at  terminals. 

6  SIZES 

cover  every  requirement.  From  % 
wide  and  13/32"  high  with  5-40  screws 
to  21/2"  wide  and  U/s"  Ngh  with 
•/l"-28  screws. 

Jones  Barrier  Strips  will  Improve  is 
well  as  simplify  your  electrical  intra¬ 


connecting  problems.  Write  today  lor 
catalog  and  prices. 


Demand  fhe  Besf!' 


ELECTRON!' 
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'HE  D-H  Alloy  Craftsman  is 


designed  to  keep  you 
I  posted  on  the  many  Driver-Harris  products  .  .  .  new 
l^s,  improved  practices  and  techniques  are  constantly 
|ing  developed.  If  you  would  like  copies  of  this  publi- 
I'lon  send  us  your  name  and  business  address. 


From  %" 
1-40  Krews 
high  wirt 


D-H  Alloys  are  made  in  form  of 
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today  ior 


RIVER-HARRIS 


HARRISON,  NEW  JERSEY 


EIA>  TRONICS 


V 


GIVING  AGGURACT 
TO  FIRING  POWER! 


Eqiiolly  Important  to  modorn  war  machinot  at  gwnt 
armor,  oro  Mio  oioctronic  tignolling  and  control 
dovicot  which  gwMo  thorn  to  thoir  torgot,  tpood  thorn 
on  thoir  way  whon  ditattor  throcrtont,  and  bring  thorn 
tofoly  homo  whon  tho  olomontt  ran  rampant. 

DANIEL  KONOAKJIAN  tvngston  and  oioctronic  tubo 
componontt  two  torving  In  thoto  vital  capacitlot  .  .  . 
holfdng  to  fwHIil  tho  tuporhaman  tasks  of  today.  In> 
qwirlot  rogordlng  prosont  military  noodt,  or  post-war 
plant,  euro  invitod;  writo  today. 


our  latest  publication 


Carbon  Co.,  Ini 

SAINT  MARYS.  RENNA. 


Radio  Business  News 

An  OPA  warning  states  that  any 
store  or  radio  repair  shop  which  re¬ 
fuses  to  sell  tubes  outright,  requir¬ 
ing  that  the  customer  bring  in  his 
radio  and  pay  a  service  charge  is 
violating  the  General  Maximum 
Price  Regulation  unless  that  practice 
was  customary  with  the  store  or 
shop  in  March,  1942. 

WPB  NOW  PERMITS  SWAPPING  of 
goods  by  merchants  when  inven¬ 
tories  are  overly  high  in  relation  to 
local  demand.  The  specific  conditions 
under  which  controlled  merchants 
may  exchange  goods  on  a  barter  basis 
are  set  forth  in  amendments  to  WPB 
Order  Li-219  (Consumer  Goods  In- 
ventory  Limitation).  Communica- 
tions  regarding  the  order  can  be  sent 
to  the  Wholesale  and  Retail  Trade 
Division,  41  East  42nd  St.,  New  York 
City. 

Price  ceilings  have  been  set  on  fixed 
capacitors  of  all  types  and  sizes  used 
for  military  radio  equipment.  The 
new  ceilings  are  based  on  list  prices 
effective  on  April  1,  1943,  less  any 
discounts,  allowances  or  other  de¬ 
ductions  in  effect  on  that  date.  Fixed 
capacitors  have  been  exempt  hereto¬ 
fore  because  of  the  necessity  for  in¬ 
creasing  their  production  despite  un¬ 
stable  conditions.  Special  provisions 
are  included  in  the  OPA  order  to 
cover  future  advances  in  costs  of 
block  mica  and  splitting  and  cutting 
sheet  mica  for  mica  condensers. 

Quartz  crystal  production  for 
radio  transmitters,  communications 
receivers,  sound-detecting  and  lo¬ 
cating  apparatus  for  use  against  sub¬ 
marines  and  aircraft,  range-finders, 
and  test  instruments,  is  being  main¬ 
tained  despite  material  and  man-  j 
power  shortages.  Improved  produc-  j 
tion  techniques  and  closer  grading 
of  both  cut  and  uncut  quartz,  the  use 
of  smaller-size  and  lower-grade 
crystals  in  Signal  Corps  sets  when¬ 
ever  permissible,  and  the  training  of 
women  and  over-age  men  are  factors 
which  have  contributed  to  elimina¬ 
tion  of  the  quartz  crystal  bottleneck. 

Aircraft  Accessories  Corp.  has 
opened  its  seventh  plant  in  the  Kan¬ 
sas  City  area.  This  one  will  be  de¬ 
voted  entirely  to  the  production  of 
aircraft  radio  equipment,  and  will 
be  under  the  supervision  of  Guy 
Melanger,  general  manager  of  radio 
production  for  the  company. 
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-TURNER  FLEXIBLE^MFTING 


FLEXIBLE  SHAFTING 

FOR  REMOTE  CONTROL  AND  POWER  TRANSMISSION 


As  one  of  the  largest  manufacturers  of 
flexible  shaft  machines  for  industry, 
we  have  had  ample  opportunity  to 
observe  the  performance  of  the 
shafting  we  produce.  It  is  de¬ 
signed  to  give  unfailing  service 


JL  A  ANY  of  the  mechanical  weapons 
■  *  ■  of  this  war  are  **quicker  on  the 
trigger/*  because  of  WALKER- 
TURNER  FLEXIBLE  SHAFTING.  Its  action 
is  as  positive  in  the  stratosphere  as 
on  land. 


If  you  have  a  problem  in  remote 
control  or  power  transmission,  get  in 
touch  with  us.  We  have  the  answers 
to  a  lot  of  questions  in  our  files. 

f  WALKER-TURNER  COMPANY,  INC. 

1453  Berckman  Street,  Plainfield,  N.  J. 


under  the  most  difficult  operating 
conditions.  That  is  one  reason  why 
aircraft  manufacturers,  and  others 
who  use  flexible  shafting  for  impor¬ 
tant  applications,  specify  ‘‘Walker- 
Turner**. 


1 


I 


Indicates  by  reflected  light,  visible 
light,  "black  light”  and  by  fluorescent- 
radio-active  luminescence.  Operates 
by  solenoid.  When  activated,  "butter¬ 
fly”  opens  instantly  showing  signal. 
No  blur,  no  dimming.  Non-shatter  able 
protection.  Plastic  cap  withstands 
severest  tests.  No  burn-outs  as  with 
lamps;  no  delicate  parts  to  break  from 
shock  or  shell  explosion;  no  spare 
lamps  required.  Uses  about  i  current 
of  filament  lamps. 


Wire  or  wrif*  for  Signoletto  BullotiR. 
Ask  about  samplos  for  tost 


4755  Rovontwood  Avenue 
Chicago,  Illinois 


225  Ong  Street 

El  Monte,  (Los  Angeles  suburb) 
California 


T 
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The  ban  on  visitors  to  broadcast 
stations  and  to  plants  engaged 
in  manufacturing  communications 
equipment  has  been  relaxed  to  the 
extent  that  United  States  and  Cana¬ 
dian  citizens  may  now  visit  these 
plants  if  on  legitimate  business. 


•  Dalis  is  supplying  radio 
and  electronic  materials  to 
many  branches  of  the 
armed  forces,  war  plants, 
sub-contractors,  lob^. 
tories,  troining  schools,  etc. 

Ample  stocks  on  hand  pro¬ 
vide  prompt  shipment  on 
many  items.  And  if  required 
items  ore  not  in  stock,  Dahs 
go-gets  'em  for  you  in  short¬ 
est  possible  time. 

•Try  Dolis  —  write, 
wire  or  'phone  .  .  . 

H.  L.  DAUS,  lac. 

DiMtribulen  of 

RADIO  «  ELECTRONIC  SUPPLID 
IT  Uaion  Squaro  •  Now  York,  R.  T. 

PhoMo:  ALqoaquia  441124-444.; 


STROMBERO-CARLSON  dklMPANY  is 
the  shortened  corporate  name  se¬ 
lected  by  stockholders  of  the  Strom- 
berg-Carlson  Telephone  Mfg.  Co. 
The  name  was  shortened  to  make  it 
apply  more  appropriately  to  present 
radio  broadcasting  and  manufactur¬ 
ing  activities. 


Aerovox  Coup,  has  opened  a  second 
plant  in  Taunton,  Mass.,  with  some 
60,000  sq  ft  of  production  space 
which  will  be  devoted  exclusively  to 
the  manufacture  of  mica  capacitors. 
This  will  virtually  double  the  Aero¬ 
vox  mica  capacitor  output,  now  run¬ 
ning  well  into  hundreds  of  thousands 
of  units  weekly. 


Ken-Rad  will  soon  begin  production 
in  two  new  plants.  One  is  located  in 
Bowling  Green,  Ky.,  will  cover  80,000 
sq  ft  and  employ  2300  workers,  and 
will  produce  radio  and  secret  ord¬ 
nance  equipment  for  the  armed 
forces.  The  other  is  in  Tell  City, 
Ind.,  employing  1500  workers  in 
manufacturing  materials  for  the 
Army  Signal  Corps. 


Sylvania  Electric  Products  re¬ 
ports  a  new  sales  high  for  1942,  re¬ 
sulting  in  a  profit  of  $1,067,760,  es¬ 
sentially  the  same  as  for  1941  despite 
a  91-percent  increase  in  taxes.  Taxes 
for  1942  represented  70.7  percent 
of  income,  whereas  taxes  for  1941 
were  55.5  percent  of  income. 


Tubes  for  civiluns  will  carry  brand 
names  of  manufacturers  instead  of 
the  general  designation  "Victory 
Line.”  Most  manufacturers  have  in¬ 
dicated  that  they  will  mark  tubes 
also  with  the  initials  “M.R.”,  for 
"Maintenance  and  Repair.” 


PyroFerric  Cores  of  powdered 
Iron  or  Copper  have  no  limita¬ 
tions  in  size,  shape  or  insert. 
PyroFerric  are  specification  cores 
to  fit  any  circuit. 

PyroFerric  Cores  are  being 
made  in  quantity  for  the  electronic 
industry’s  war  effort. 

If  you  require  Cores  to  speed 
the  war  effort  send  us  your  spe¬ 
cifications  and  we  will  rush  sam¬ 
ples  to  you. 


United  Electronics  Co.  of  Newark 
is  combatting  absenteeism  and  em¬ 
ployee  turnover  with  a  trust  fund 
into  which  goes  a  proportion  of  cur¬ 
rent  war-work  profits,  for  distribu¬ 
tion  after  the  war  to  those  who  stay 
with  the  company  until  the  end  of 
the  war  or  until  called  into  military 
service.  Government  tax  officials 
have  approved  the  plan. 


YROFERRIC 


1 75  Varick 
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-TO  MAKE  A  BETTER  SPRING! 
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I  MUEHLHAUSEN  SPRING  CORPORATION 

of  Standard  Stool  Spring  Company 

~^0  Michigan  Avenue,  Logansport,  Indiana 


A  prime  requisite  of  precision  spring  making  is  the 
technician’s  control  of  the  exact  composition  of  the  metal  used.  He 
must  know,  for  instance,  to  one  hundredth  of  one  percent,  the  amount 
of  carbon  present  in  spring  wire,  since  a  very  slight  excess  in  carbon 
content  will  increase  tensile  strength  at  the  expense  of  ductility. 

In  this  analysis  for  carbon,  pure  oxygen  is  passed  over  a  sample 
gram  of  white-hot  steel  chips.  The  oxygen  combines  with  the  carlwn 
present  in  the  steel  to  form  carbon  dioxide.  This  gas  is  then  col¬ 
lected  by  absorption  and  weighed — an  almost  infinitesimal  measure¬ 
ment  indicating  the  amount  of  carbon  present. 

Such  painstaking  thoroughness,  from  the  selection  of  raw  stocks 
to  the  inspection  of  the  finished  product,  explains  the  high  perform¬ 
ance  rating  of  Muehlhausen  Springs. 
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SEND  FOR  TWO  NEW  FOLDERS— FREE 


New  Die  Spring  BnlleCln  iUne- 
trates,  describee  206  sisee  and 
tsrpea  of  die  springe. 


New  Armament  Bulletin  shows 
importance  of  springs  for  many 
types  of  war  equipment. 


MUEHLH/IUSEIil 


SPRINGS 


Fked  E.  Garner  Co.  announces  the 
opening  of  Plant  No.  2  in  Chicago, 
to  be  devoted  to  manufacturing  fre. 
(Juency  meters,  test  equipiDent, 
radiotelephones,  radio  direction  find¬ 
ers,  silent  and  sound  picture  pro- 
jectors  and  other  electronic  de\ices. 

Clarostat  has  begun  production  in 
its  second  plant  in  Brooklyn.  Plant 
No.  2,  which  will  be  devoted  entirely 
to  assemblies,  provides  greater  pro¬ 
duction  floor  space  than  the  original 
plant. 


MAntaffmtte  is  doing  its  part  to  win  the  'wiT.,.ancl  the 
peace  that  must  surely  follow.  We  play  the  important  part  of  speeding 
the  war  effort  by  supplying  emergency  requirements  of  radio,  sound 
and  electronic  parts  to  all  branches  of  the  armed  forces  as  well  as  to 
manufacturers  and  sub-contractors.  Lafayette  is  in  there  fighting  to 
save  you  time  by  supplying  all  of  your  needs  in  one  order — quickly! 

IVoar  it  is  no  longer  necessary  to  comb  the  held  to  find  the 
various  parts  you  need.  Due  to  Lafayette’s  extensive  buying  facilities 
and  large,  diversified  stocks,  one  order  (no  matter  how  large  or  how 
small)  will  bring  quick  deliveries  on  ail  of  your  requirements. 

Frae  catalog — Radio, 
and  Electronic  Parts — Dep:  5G3 


Latest  FM  Developments 

Four  Philamilphia  FM  stations 
have  received  FCC  permission  to 
try  out  for  90  days  a  cooperative  plan 
of  broadcast  rotation  which  will  keep 
one  station  of  the  four  on  the  air 
from  3  to  11  p.m.  each  day.  Each 
station  will  have  one  regular  day  per 
week,  and  the  remaining  days  will  be 
rotated  among  the  stations. 

Wartime  shortages  of  manpower, 
electric  power. 


critical  materials, 
record  libraries  and  transcriptions 
were  advanced  as  reasons  for  grant¬ 
ing  the  waiver  from  pre-war  regula¬ 
tions  requiring  a  minimum  of  six 
hours  on  the  air  per  day  per  station. 
The  stations  involved 


'Qmtek  om  Radio,  Sound  and  Elootronio  Eartm' 


(W49PH, 

W53PH,  W69PH  and  W73PH)  wiU 
pool  all  spare  parts  and  equipment, 
and  will  set  up  a  committee  to  co¬ 
ordinate  and  supervise  the  program 

A  MORE  GENERAL  FCC  ACTION  sus¬ 
pended  until  further  order  the  rul¬ 
ing  requiring  FM  stations  to  sub¬ 
mit  continuous  field  intensity  records 
along  several  radials  as  a  check  on 
the  actual  service  area.  This  type  of 
considerable 


A  COMPACT  LLI  LL 

HIGH  FREQUENCY 

INDUCTION  HEATING  UNIT 


survey 

time  and  services  of  skilled  person¬ 
nel  and  the  use  of  measuring  equip¬ 
ment  installed  in  an  auto  or  truck. 

FM  STATIONS  can  now  keep  their  li¬ 
censes  with  a  minimum  daily  service, 
except  Sunday,  of  6  hours  during 
any  portion  of  the  broadcast  day. 
The  required  2  hours  of  programs 
unduplicated  by  other  FM  or  AJl 
stations  can  be  during  any  part  of 
the  broadcast  schedule.  Heretofore 
at  least  3  hours  had  to  be  betwee' 
6  a.m.  and  6  p.m.  and  3  hours  more 
between  6  p.m.  and  midnight  At 
least  one  hour  of  unduplicated  pro¬ 
grams  was  required  in  each  of  the?e 
periods. 


.  .  .  performs  all  these  operations 
quicker,  simpler,  more  efficiently  and 
at  a  fraction  of  the  cost.  Complete  en¬ 
gineering  data  on  your  work  is  freely 
offered.  Send  samples,  or  write  for 
catalog  E  today. 


HIGH  FREQUENCY  LABRATORIES,  INC. 

39  W«>t  60th  Str*«t,  New  York,  N.  Y. 
PfONffCRS  IN  INDUCTION  HEATING 


ELECTRONIC? 
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—OS  FAST  as  we  son 

This  is  America’s  simple  formula  for  victory. 
Nothing  less  is  good  enough  in  the  urgency  of 
battle.  And  nothing  less,  on  the  home  front,  is 
worthy  of  our  valiant  fighting  men.  To  them,  we 
at  Simpson  make  this  report.  We  are  manufac¬ 
turing  many  times  more  Simpson  Instruments 
than  ever  before  .  .  .  making  them  the  best  that 
skill  and  experience,  and  resolution,  can  produce 
.  .  .  and  turning  them  out  at  a  pace  we  would 
have  thought  impossible  just  a  short  while  ago. 

SIMPSON  ELECTRIC  COMPANY 

5200  -  5218  Kinzie  Street,  Chicago,  Illinois 


Buy  War  Bonds  and  ■  Stamps  for  Victory 
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THE  ADVANCE  MfCRO  RELAY 
1$  DOING  A  GREAT  JOB 

TIME-TESTED  in  hundreds  of  applica¬ 
tions  from  aircraft  to  signal  corps  com¬ 
munications,  the  Advance  Micro  Relay 
has  that  vital  qualification— RELIABIL¬ 
ITY.  One  of  the  first  small  relays  on  the 
market,  this  dependable  unit  is  doing 
a  great  job  on  all  fronts.  Maybe  it  is 
exactly  what  YOU  need. 

ADVANCED  MICRO  RELAY  HIGHLIGHTS 

'A  Available  from  Single  Pole,  Single 
Throw  to  Four  Pole,  Double  Throw.  ★ 
Capacity:  2  to  220  Volts  A.C.,  and  1 
to  60  Volts  D.C.  ★  Stationary  Contacts 
mounted  on  heavy  copper  terminals 
minimize  maladjustment.  A’  All  Con¬ 
tacts  insulated,  positioned  above 
Ground,  ir  Lug  Terminals  well  spaced 
for  easy  soldering  of  connections.  * 
Good  clearance  between  Contacts 
permits  control  of  higher  voltages.  A- 
Weight:  3  oz.;  Dimensions:  x 

IVs"  X  1".  ★  All  metal  parts  A  &  N 
plated.  A  All  Bakelite  parts  are  wax- 
impregnated  to  prevent  moisture  ab¬ 
sorption. 


Personnel 

Brigadier  General  Frank  E. 
Stoner  has  been  appointed  to  the 
post  of  Chief  of  the  Signal  Operat¬ 
ing  Services,  which  places  him  on 
a  parity  with  Major  General  Roger 
B.  Colton,  Chief  of  the  Signal  Op¬ 
erating  Services.  Both  are  directly 
under  the  Chief  Signal  Officer. 
General  Stoner  started  his  army 
career  as  a  private  in  1914.  As  di¬ 
rector  of  the  Army  Communica¬ 
tions  Division  during  the  past 
year,  he  guided  the  construction  of 
the  telephone  carrier  system  lines 
along  the  Alcan  Highway  from  Ed¬ 
monton  to  Dawson  •  Creek,  the 
longest  carrier  system  in  the  world.  • 

Colonel  Ira  H.  Treest  takes  over 
the  directorship  of  the  Army  Com¬ 
munications  Division  to  succeed 
General  Stoner.  Col.  Treest  had  11 
years  of  practical  communication 
experience  with  the  Pacific  Tele¬ 
phone  and  Telegraph  Co.  prior  to 
joining  the  8th  Field  Signal  Bat¬ 
talion  in  1917,  and  has  remained  in 
the  Army  in  varied  Signal  Corps  as¬ 
signments  since  that  time. 

Rear  Admiral  Stanford  C.  Hooper 
retired  froin  active  duty  March  15, 
1943,  after  a  varied  career  of  over 
40  years  in  the  Navy  and  particu¬ 
larly  in  Navy  radio  work.  He  plans 
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•  (h>r  past  «leveKi()- 
nu'iits  and  pres»  ti| 
day  experitMic-e  will, 
FM  Antennas  will 
provide  greater  effi- 
eiency  in  design  atid 
|)erfonnance  to  meet 
the  exacting  stand¬ 
ards  of  this  im|H)r- 
tant  field. 

We’re  “all  out”  for 
Victory,  but  our  en¬ 
gineers  are  ready  to 
work  with  you  on 
post-war  plans. 

JOHN  1 IINM  «  SON.  IM. 


CAMOCN.  NEWJCRSEV 


PLUGS 


JACKS 


NAF.l  136-1 
PL.68,  PL-54 
PL-55,  JK.26 
JK.48,  PL-291 
NAF.2 12938-1 


Prompt  Deliveries 


are  made  for  general  circuit  control  applica¬ 
tions.  They  include:  Ceramic  Insulated  Relays 
(Double  Pole,  Double  Throw,  with  extra  Single 
Pole,  Single  Throw  if  desired)  for  antenna 
changeover  or  other  R.  F.  Circuits. 

Each  Advance  Re-  ■ 


lay  receives  individual 
adjustment  and  in¬ 
spection.  Close  atten¬ 
tion  is  given  orders. 
Write  tor  details  to¬ 
day. 


Lionel  E.  Moore,  X-ray  applica- 


UNIVERSAL  MICROPHONE  CO  ,  LTD 
454  WARREN  LANE 
INGLEWOOD,  CALIFORNIA 


to  devote  the  immediate  future  to 
assisting  the  electronics  industry 
in  every  way  possible  as  a  con¬ 
sultant,  in  the  present  war  effort 
as  well  as  in  preparing  for  post¬ 
war  conditions. 


OTHER  ADVANCE  RELAYS 
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RADIO 

RECEIVER  AND  TRANSMITTER  CHASSIS 


FOR  Your  APPLICATION 


SMALL:  —  Various  types  of  Receivers  and  Transmitters  require  a  space  only  T'  wide,  10^/2^^ 
deep  and  7^''  high. 

PERFORMANCE:  — Receirer*  with  1  microvolt  sensitivity,  high  selectivity  with  a  band  width  of  only 
16  KC  at  30  DB  down.  Tunable,  multi>channel  crystal  controlled  or  combination 
models  available. 

Transmitteri  with  up  to  four  crystal  controlled  channels,  built-in  antenna  match¬ 
ing  network,  20-25  Watts  power  output  with  100%  modulation  capability  on 
phone.  10  watt  model  with  power  supply  on  same  small  chassis  also  available. 

VERSATILE :  — Operation  on  6,  12,  32,  110  volts  DC;  117  volts  AC  or  various  DC-AC  combina¬ 
tions.  Dynamotor  or  Vibrator  power  supplies  available  for  operation  of  transmitters 
and  receivers. 


Series  6  tunable  receiver.  2  band 
model  illustrated,  range 
5504000  K.C. 


Series  6,  five  channel  fixed  tuned 
receiver.  Model  illustrated  not 
crystal  controlled. 


Under  chassis  view  Series  6  tun¬ 
able  receiver. 


Series  20,  4  channel  1600-6000  KC,  ^  ^  Under  chassis  view  Series  20 

20  watt  transmitter.  transmitter. 


KAAR  ENGINEERING  CO. 


PALO  ALTO,  CALIFORNIA 

Manufacturers  of  High  Grade  Mobile  and  Central  Station  Radiotelephone  Equipment 
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32-62  — 49th  STREET  .  .  .  LONG  ISLAND  CITY.  N.  Y 

^  Eiport  Dept.  100  Varicli  St.,  N.  Y.  C. 


PRODUCTS 

CORPORATION 


COLOR  DOTS 
A  MINUTE 


Marke  M 

VARUBLE  DESIGNATION 
MARKING  MACHINES 

BOXKS,  LABELS,  TAOS,  EN¬ 
VELOPES.  TICKETS,  LABELS 
FNOM  CONTINUOUS  NOLLS, 
COLLANS,  SOCKS,  STOCK- 
INOS,  SHIRTS,  SHOE  LIN¬ 
INGS,  TEXTILES.  LEATHERS, 
SYNTHETICS.  GLASS, 
METAL,  WOOD,  PLASTICS. 
PRINTED  SURFACES,  RUB¬ 
BER  SHEETS,  ABRASIVES 


SHAPE  AND  SUBSTANCE 
PRESENT  NO  PROBLEMS. 
Tli«re*«  a  Maricam  auchlna 
to  IdooUfy  or  docorato  ovory 
part  or  product  knowa  to 
iaduotry.  Aad  out  of  tho 
Markoai  laboratories  coaio 
special  process  lahs,  rotat¬ 
able  type  wheels,  special 
type  bars  or  aiaster  prlat- 
lag  plates  so  that  Marfceai 
Is  the  oaly  source  of  supply 
you  aoed  lor  aiarklas 
aiachlaes,  dovices  sad  sup- 
pleaieatary  aMtorlals. 


F  Completely  color-cod¬ 

ing  this  condenser. 
Every  dot  a  different 
color  with  a  special  meaning.  The '  part 
number  is  done  at  the  same  operation. 

A  MARKEM  Dial  Feed  Automatic  Machine 
with  flexibility  to  permit  quick  change-over 
for  all  three  sizes  of  condensers  and  for 
colors  of  dots  (17  standard  color  changes),  was 
developed  to  replace  hand  work. 

Every  manufacturer  of  condensers  in  volume  is  using;  or 
planning  to  use  this  machine,  and  our  purpose  in  adver¬ 
tising  it  is  not  primarily  to  sell  machines  for  this  specific 
work  but  rather  to  demonstrate  how  Markem  equipment 
solves  marking  problems — brings  marking  into  line  with 
speed  production  on  any  material,  plastic,  wood,  metal, 
cloth  or  paper. 

MARKEM  machines  give  clean,  permanent  identification 

and  designation  marking  _ — v 

“Markem”  means  a  serv¬ 
ice  —  machines,  methods  y 
and  ink,  plus  specialized  ^ 
engineering  skill.  Ask  for  \ 

Catalog  L5.  \ 

Put  your  marking 
problem  up  to 
MARKEM 


I  oao 


You  Aiocfe  ’em  -  Now  MaRKEM  ! 


^OMSTRUCnON 

1r  -CABINETS-  -- 
P  -CHASSIS 
-  PANELS 


for  ELECTRONIC  APPARATUS 


Sond  specifications;  or  write  for 
our  Catalog  No.  41 A 
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Edward  C.  Cahill  has  been  nartifs 
president  of  a  newly  forrne:! 
RCA  subsidiary  known  as  Rc.\ 
Service  Co.,  Inc.,  which  will  cam 
on  all  technical  service  activitin, 
of  the  RCA  Victor  Division.  He 
was  formerly  manager  of  RCA  Vie. 
tor’s  sound  equipment  activitir- 
W.  L.  Jones,  former  manager  ol 
RCA  Victor’s  Service  and  Installs 
tion  Division,  beconles  vice-presi 
dent  and  general  manager  of  the 
new  company.  RCA  Service  Com 
pany,  Inc.,  will  devote  a  major  parj 
of  its  activities  to  the  installatior 
and  servicing  of  vital  radio  anr 
sound  equipment  for  the  arme 
forces,  throughout  the  world. 

I  Henry  D.  Moreland,  who  joinec 
j  the  Portland,  Oregon,  X-ray  unii 
of  Westinghouse  in  1933  as  ; 
service  man,  has  recently  been  ap 
pointed  manager  of  the  entire  X-raj 
products,  agency  and  specialties  de 
partment  of  Westinghouse,  witl 
headquarters  in  East  Pittsburgh. 

Gerald  E.  Spates  and  Ash  Woot 
have  been  elected  Vice-Presidenii 
of  Littelfuse,  Inc.,  manufacturer  oi 
aircraft  and  instrument  fuses  ani 
accessories. 

D.  H.  O’Brien,  after  26  years  wit! 
Graybar  Electric  Co.,  Inc.,  whicl 
brought  him  up  to  the  position  o 
Vice-President,  has  retired  to  de 
vote  himself  entirely  to  work  ii 
the  Signal  Corps.  He  will  head  thi 
new  Field  Service  Division,  and  ii 
civilian  capacity  will  supervise  thi 
coordination  of  distribution  of  rijr 
naling  equipment  and  spare  pari^ 

I  A.  E.  Snyder  has  become  M«n 
j  ager  of  the  Industrial  Electronic 


Division  of  North  American  Philif 
Co.,  now  engaged  in  electronic  n 
search  and  development  work  ft 
the  government. 

A#ay  J943  — ELECTROM' 


It  may  be  that  many  months  will  pass  before  the  blood  you  so  generously 
gave  will  save  a  life  .  .  .  the  place  may  be  thousands  of  miles  away. 

The  preparation  of  plasma  from  donor’s  blood  is  a  meticulous  process 
in  which  a  special  type  centrifuge  plays  an  important  part.  Centrifugal 
force  developed  at  enormous  speed,  with  smooth  acceleration,  packs 
down  the  red  cells  and  increases  the  yield  of  blood  plasma.  This  calls 
for  sturdy  equipment,  built  for  continuous  duty;  for  when  blood  is 
coming  in,  the  centrifuges  are  working  day  and  night. 

The  Ward  Leonard  pressed  steel  rheostat  was  selected  as  the  motor 
controller  because  of  its  absolute  dependability  and  its  large  number  of 
accurate  steps.  An  electric  interlock  designed  by  Ward  Leonard  assures  a 
slow  start  irrespective  of  when  the  switch  is  closed.  The  centrifuge  will 
not  operate  until  the  rheostat  is  in  minimum  speed  position. 


WMI  UOlUl 

RELAYS  •  RESISTORS  •  RHEOSTATS 

Eteefric  eonfrol  (wL^  devices  since  1892, 


Rheosuts  of  the  type  shown  on 
the  International  Blood  Plasma 
Centrifuge  are  available  in  a 
wide  range  of  sizes  for  multi- 
and  single-mounting,  for  manual 
and  motor  driven  operation. 
Ward  Leonard  also  manufactures 
laboratory  rheostats  with  and 
without  micro  drive  and  ring 
t)’pe  rheostats.  Send  for  bulletins 
describing  Ward  Leonard  Rheo¬ 
stats  of  interest  to  you. 


LEONARD  ELECTRIC  COMPANY,  32'SOUTH  STREET,  MOUNT  VERNON,  NEW  YORK 
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Dr.  Charles  M.  Slack,  researe; 
physicist,  has  been  appointed  a? 
sistant  director  of  research  at  thf 
Westinghouse  Lamp  Division  ij 
Bloomfield,  N.  J.  In  1940,  he  arr 
his  associates  introduced  an  experi 
mental  ultrahigh-speed  x-ray  tub^ 
which  made  it  possible  for  the  fir, 
time  to  secure  an  x-ray  photograph 
of  a  human  foot  as  it  kicked  a  foo^ 
ball.  Army  ballistic  experts  art 


Dr.  Irving  Langmuir,  associa! 
director  of  the  General  Electric 
Research  Laboratory,  has  bet: 
elected  to  honorary  membership  is 
the  Institute  of  Metals  in  London 
Dr.  Langmuir’s  recent  investiga 
tions  on  surface  films  have  been  ap 
plied  to  the  flotation  process  usa 
in  separating  metals  from  ores 
and  his  work  on  the  emission  o- 
electrons  from  heated  metals  ht 
led  to  a  better  understanding 
the  nature  of  metals.  The  onk 
other  living  honorary  members 
this  international  association  a" 
Prof.  C.  A.  F.  Benedicks  of  Stocs 
holm  and  Dr.  A.  M.  Portevin  :: 
Paris. 

May  J943  —  ELECTRONIC: 


Communications  ar^ 

the  nerveH;enter  of  modern 
warfare.  Where  the  battle 
is  hottest  today,  there  our 
radio  broadcasting  and  re¬ 
ceiving  equipment  is  lead¬ 
ing  the  way  to  Victory.  And 
there,  on  America's  far 
flung  battle  fronts,  you'll 
find  BUD  Products  —  and 
in  them  just  one  of  the  rea¬ 
sons  our  Nerves  of  War  are 
so  steady  today. 


now  using  this  x-ray  equipment  tc 
photograph  high-speed  bullets  pa:=s 
ing  through  the  steel  barrels  o? 
guns.  Dr.  Slack  also  developed  & 
Lenard  ray  tube  having  a  glaw 
window  as  thin  as  a  soap  bubble, 
through  which  pass  powerful 
streams  of  electrons  suitable  fur 
treating  local  skin  infections,  f  r 
turning  certain  oils  into  solids  ai  i 
for  other  experimental  purposes 
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Bob  Henry,  distributor  of  shoi: 
wave  communications  receivers,  has 
been  appointed  to  the  Radio  Prcr 
curement  Division  of  the  Bureau 
Ships,  U.  S.  Navy. 


BUD  RAblO,  Inc. 

CLEVELAND.  OHIO, 
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;era!d  C.  Gross,  FCC  acting  as- 
i?.tant  chief  engineer,  entered 
be  Navy  as  a  Lieutenant  Com- 
lOandHr,  and  has  been  assigned  to 
be  Radio  Division  in  the  Bureau 
f  Ships.  He  is  serving  under  Lt. 
■,mdr.  W.  G.  H.  Finch,  who  is 
resident  of  Finch  Telecomnaunica- 
ions,  Inc.,  and  has  been  on  active 
uty  since  the  beginning  of  World 
ar  II.  Lt.  Comdr.  Gross  contrib- 
ed  to  the  development  of  the  pres- 
nt  interlocking  aural  aviation  bea- 
m  while  on  the  staff  of  the  Bureau 
;f  Standards,  participated  in  for- 
stion  of  the  engineering  division 
1  the  old  Federal  Radio  Commis- 
r,n  in  1928,  and  served  as  Chief 
f  International  Division  of  FCC. 

-rph  R  Redman,  Director  of 
aval  Communications,  was  promo- 
d  to  the  rank  of  Rear  Admiral  on 
pril  6,  after  serving  over  six 
nths  in  command  of  a  cruiser  in 
combat  zone.  Admiral  Redman  is 
ne  of  the  youngest  officers  ever  to 
Irect  Naval  Communications. 

^-'•rnnnder  David  R  Hull  of  Naval 
l^^^earch  Laboratories  is  the  new 
"ief  of  the  Design  Branch  in  the 
sdio  Division,  Bureau  of  Ships. 

^-naSd  P.  Evans  has  recently 
en  elected  a  partner  and  made 
eneral  Manager  of  the  Turner 
0.  of  Cedar  Rapids,  manufactur- 
rs  of  microphones  and  electronic 
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5  KVA 


You  may  need  this  largest  Variac  for  controlling  voltage  on  motors, 
heaters,  flood  lights,  transmitter  tube  filaments,  rectifier  systems,  or  process 
equipment.  Wherever  line  voltage  varies  and  operating  voltage  must  be 
correct,  you  will  find  this  manually  operated,  continuously  adjustable  auto¬ 
transformer  gives  smooth  control  and  good  voltage  regulation  at  high 
efficiency.  Designed  for  circuits  of  moderately  high  power,  the  Type  50 
Variac  is  rugged,  dependable  and  convenient. 

Prompt  delivery  can  be  made  on  priority  rating  of  A  A  3  or  better. 

TYPE  50  VARIAC  SPECIFICATIONS 

Input  Vnitngn:  Type  3b-A,  113  volts,  and  Type  50-B.  230  volts. 

Owtpwt  VnHng*!  Voltages  up  to  117%  of  line  voltage  can  be  obtained.  Connection  can  also 
be  made  for  maximum  output  voltage  equal  to  line  voltage. 

land  Ratinf:  5  kva  for  the  11 3- volt  model;  7  kva  for  tlie  230-volt  model.  Ratings  are  for 
50°  C.  rise. 

Ratad  Currant:  40  amperes  for  the  1 15- volt  model ;  20  amperes  for  the  230- volt  model. 

Maximum  Currant:  43  amperes  for  the  113- volt  model;  31  amperes  for  the  230- volt  model. 

Ragulatian:  At  output  voltages  ranging  from  17%  below  to  17%  above  line  voltage  the  full 
load  regulation  is  less  than  4%. 

laaaaa:  No  load  losses  are  about  1%  of  full-load  powrer;  full -load  lasses  are  about  2^c:  looses 
at  half  maximum  output  voltage  are  about 

Driving  Targua:  From  1  to  2  pound  feet. 

Nat  Waight:  83  pounds. 

Dimansians:  Approximately  12  inches  high  x  16  inches  diameter  overall, 
frka:  $100.00  F.  O.  B.  Cambridge. 


SEND  FOR  BULLETIN  NO.  852 


GENERAL  RADIO  COMPANY 

Cambridge,  Massachusetts 


NEW  YORK 


LOS  ANGELES 


HODGMAN  RUBBER  CO. 

FRAMINGHAM,  MASS. 

HIW  YORK  ...  2*1  Fiftfc  A*»m» 
CHICAGO  ...  412  SoBt*  Well*  Si 
SAN  FRANCISCO  ...  121  Sacoii*  Si 


John  Kelly  Johnson  resigned  his 
position  as  senior  engineer  in 
Hazeltine  Electronics  Corp.  to  be¬ 
come  special  representative  assigned 
to  the  Office  of  Procurement  and 
Materiel  of  the  Office  of  the  Under¬ 
secretary  of  the  Navy. 


Martin  Codel,  publisher  of  Broad- 
casjhing,  is  on  indefinite  leave  of 
absence  while  serving  in  Africa  as 
director  of  public  information  for 
the  Red  Cross  in  that  military 
themre. 


Warren  Bookwalter,  principal  en¬ 
gineer  mechanic  at  the  Signal 
Corps  Laboratories  in  Fort  Mon¬ 
mouth,  died  March  17  after  24 
years  of  almost  continuous  employ¬ 
ment  in  the  laboratory. 


Roy  M.  Smith  has  been  appointed 
Chief  Engineer  of  Roller-Smith  Co., 
Bethlehem,  Pa.,  manufacturers  of 
electrical  laboratory  equipment. 


Alva  J.  Carter,  pioneer  radio 
manufacturer  and  inventor  of  many 
radio  and  television  products,  died 
recently  in  Chicago  at  the  age  of 
60.  “Nick”  was  widely  known  in 
radio  manufacturing  circles,  and 
was  president  of  the  Carter  Motor 
Co. 


IT'S  VALUABLE 
IT'S  INDISPENSABLE 
IT'S  TINELT 

So  Send  TODAY  ior  Your  Copy! 
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FOR  DSE  IN: 

Automatic  ResetTimers 
—Time  Delay  Relajrs— 
Vacuum  Tube  Circuit — 
Controls,  etc. 

Ejctensively  used  in  Plate 
Circuit  Time  Delays  for 
Communication  Equip¬ 
ment. 


CHEMICALLY  RESISTANT  PLASTIC 
TUBINGS  AND  FITTINGS  BY 


The  number  ol  uses  to  which  Hodgir.s;; 
Saran  Tubing  can  be  put  are  limited 
only  by  your  own  requirements.  Its  elec¬ 
trical  properties  make  it  suitable  ior  most 
insulation  work.  Its  physical  properties 
provide  an  ease  ol  handling  hitherto  un¬ 
known.  Saran  is  non-corrosive  and,  being 
impermeable  to  water,  provides  nh-olute 
waterproof  protection.  Available  in  CD. 
sizes  from  Vz"  to  Vz"  with  walls  oi  vary 
ing  thicknesses. 


M  tor  Technical 
Data  Sheet 
No.  P-4  lor  fur¬ 
ther  iniormation  obout  this 
remarkable  plastic  tubing 
.  .  .  Specify  O.D.  size  oi 
free  sample  you  would 
like  us  to  send  you. 


Dr.  T.  D.  Yensen,  scientist  of  the  West- 
inghouse  Research  Labs,  saved  his  "A" 
coupons  by  skiing  two  and  a  half  miles  to 
work  on  snowy  mornings.  He  is  shown 
displaying  his  pass  to  o  Westinghouse 
policeman  at  the  laboratories  entrance.  Dr. 
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rnold  Engineering  Co. 

Marengro,  Ill. 

ooNTON  Radio  Corp. 

Boonton,  N.  J. 

eneral  Ceramics  and  Steatite 
Corp. 

Plant  #3 
Keasby,  N.  J. 

ENmL  Electric  Co. 

Bridgeport,  Conn. 

eneeal  Radio  Company 
Cambridge,  Mass. 

INK  Radio  Corp. 

New  York,  N.  Y. 

lArHi.ETT  Laboratories,  Inc. 
Springdale,  Conn. 

.’ational  Union  Radio  Corp. 

Power  Tube  Div., 

r  Newark,  N.  J. 

RESS  Wireless,  Inc. 

Hicksville,  L.  I. 

HIRE  Brothers  ■ 

Chicago,  Ill. 

:hk  F.  W.  Sickles  Co. 

Chicopee,  Mass. 

'PKNCER  Thermostat  Co. 

.Attleboro,  Mass. 

HE  Thomas  &  Betts  Co. 

Elizabeth,  N.  J. 

nited-Carr  Fastener  Corp. 
Cambridge,  Mass. 

..  S.  Maritime  Commission  “M” 
iward  was  presented  to  Radiomarine 
>  rp.,  New  York  City. 


R  ave  Meter  Calibrator 

Philco  has  developed  an  automatic 
lectn  iiic  calibrator  which  calibrates 
irmy  Signal  Corps  wave  meters  in 
5  minutes  instead  of  the  former 
i.'  hours. 
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WIRE  FORMING  AND 


METAL  STAMPING 


Odd  Shaped  Pieces  Stamped  and  Formed 


from  Wire  or  Strip  on  High  Speed  Machines. 


Hot  Tinning  and  Plating  Facilities 


Hundreds  of  Items  in  Stock 


Send  Prints  for  QuotatloM 


on  Tour  Spociol  Parts 


STEWART  STAMPING 


COR4>ORATION 


621  East  216th  Street 


New  York 
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Le*#  iJIr^CSo  1501  W.  Congress  St.,  Chicago,  U.S.A. 

DYNAMOTORS  •  D.  C.  MOTORS  •  POWER  PLANTS  •  CONVERTERS 

fxporf:  Ad  Aunema,  89  Broad  St.,  New  York,  U.  S.  A.  Cable:  Aurlema,  New  York 


C/ifm/c<if  (o/npa/u/ 

1  ELKINS  STREET  SO.  BOSTON,  MASSACHUSETTS 

'  35  years  of  specialized  skill  and  experience  in  the 

Custom  Molding  of  Plastics  —  ready  to  serve  you 
for  immediate  or  for  future  planning  and  production. 


{Continued  from  page  97) 


audio  tube  is  10  volts,  so  the  diod 
will  rectify  no  signal  of  less  valu 
than  10  volts. 

The  system  is  so  designed  that 
fractional  microvolt  signal  havin 
7000  cycle  modulation  will  gtnerat 
^0  volts  peak  across  the  input  to  th 
diode.  The  diode,  being  biased  i 
volts  negative,  ignores  voltages  love 
than  that,  and  gives  10  volts  out  a 
rectified  d.c.  from  the  20  volts  inpu 
A  signal  of  any  strength  modulate 
at  6600  cycles  or  7600  cycles,  huA 
ever,  is  sharply  limited  by  the  hrs 
audio  tube  and  generates  only  9  voit 
or  so,  which  is  insufficient  to  ovei 
come  the  bias  on  the  diode  and  n 
output  voltage  at  all  results— an  \i 
finite  ratio  of  selectivity. 

The  problem  of  picking  out  the  d( 
sired  carrier  from  such  a  close! 
spaced  series  as  set  up  in  our  pro) 
lem  can  thus  be  solved  by  "sccoti 
ary  tuning" — i.e.,  tuning  the  r 


The  number  of  men  in  a  plane  or  tank 
crew  is  kept  to  a  minimum.  Each  man  has  \ 
his  job  to  do.  This  minimum  of  manpower  re* 
quires  a  maximum  of  motor  power,  \ .  motor-con*  ■ 

trolled  apparatus  that  operate  at  the  touch  ofl^  \a 
a  finger  and  functions  with  utmost  accuracy.  Eicor'^S^  1 
D.  C  Motors  have  been  developed  to  a  high  degree 
of  efficiency.  They  are  remaikably  light  in  weight  for 
power  output — thoroughly  reliable — and  are  used  to 
actuate  instruments,  turrets,  fire  control  and  other  criti¬ 
cal  equipment.  This  advanced  engineering  is  your  assur< 
ance  of  better  motors  at  lower  cost  tomorrow! 


receiver.  It  always  has  the  advas 
tage  that  the  signal,  no  matter  ho^ 
weak,  is  always  contacted  in  a  fra; 
tion  of  a  second,  and  tuned  in  \vit 
an  accuracy  far  beyond  the  abilit 
of  manual  tuning.  It  also  is  imru.: 
to  drift  in  the  receiver. 

Editor’s  Note.  Four  patents  have  been 
to  Mr.  White  which  relate  to  the  jirnp^  . 
system  outlined  in  this  article,  « 
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Nos.  2,265,016  on  an  oscillation 
2,283,523  on  a  scanning  receiver, 
on  a  scanning  receiver,  and  2,30( 
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p-C  Motor  Control 

(Continued  from  page  lOS) 

armature  current  and  its  consequent 
heating  factor  can  be  reduced  by 
connecting  a  d-c  reactor  in  series 
with  the  armature.  In  this  case  the 
armature  current  wave  forms  will 
be  more  nearly  like  those  of  the 
highly  inductive  field  and  the  volt¬ 
age  across  the  armature  terminals 
will  be  of  a  shape  corresponding  to 
RI  drop  plus  counter  e.m.f.  Poly¬ 
phase  equipment  inherently  will  ; 
have  much  better  current  wave 
form  so  that  the  small  amount  of 
armature  inductance  will  smooth  out 
the  ripples  in  the  current  sufficiently 
to  make  the  additional  heating  ef¬ 
fect  negligible. 

In  contrast  to  the  armature  cir¬ 
cuit,  the  field  circuit  is  usually  so 
highly  inductive  that  the  current 
flowing  through  the  field  winding 
has  very  little  current  ripple  over 
the  normal  range  of  operation  even 
though  the  field  voltage  may  have 
considerable  voltage  ripple.  Under 
these  conditions,  each  field  thyratron 
conducts  current  for  a  full  half 
cycle,  that  is,  until  the  next  thsrra- 
tron  tube  is  fired.  For  a  field  wind¬ 
ing  having  a  high  ratio  of  induc¬ 
tance  to  resistance,  the  field  current 
is  reduced  to  a  very  low  value  when 
the  grid  voltage  and  current  are 
only  90  degrees  out  of  phase.  How¬ 
ever  almost  180  deg.‘  of  shift  is  re¬ 
quired  to  reduce  the  current  to  zero. 

If  the  tube  firing  is  delayed  to 
predetermined  points  within  the  suc¬ 
cessive  positive  half-cycle  of  the 
alternating  voltage  wave,  the  tube 
current  does  not  begin  to  flow  until  a 
late  point  in  each  voltage  wave.  This 
condition  in  which  the  current  lags 
the  voltage  suggests  that  the  power 
factor  must  be  changing  as  a  func¬ 
tion  of  grid  phase  control.  The  grid- 
ontrolled  gaseous  discharge  recti¬ 
fier  achieves  grid  control  of  output 
tai^e  at  the  expense  of  lagging 
»er  factor  on  the  a-c  input  side, 
this  power  factor  improves  as  the 
rid  phase  is  advanced  toward  the 
ull  output  voltage,  and  at  reduced 
out  voltage  the  load  is  also  re- 
od  so  that  the  effect  of  a  lower 
•vor  factor  load  is  less  noticeable. 
^  typical  thyratron  tube  drive  to  op¬ 
iate  a  1-hp  d-c  motor  from  a 
TikI'  phase  a-c  supply  has  a  full- 
ad  power  factor  of  approximately 
II  percent  lagging,  calculated  from 
adirigs  of  wattmeter  and  volt- 
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An  Important  Message  to 

Technical  Men 


The  war  has  carried  the  manufacturing 
age  to  a  new  peak!  Production  demands 
have  created  technical  problems  the  like 
of  which  the  world  has  never  seen  be¬ 
fore!  The  services  of  engineers  are  at  a 
premium.  Especially  the  services  of  one 
particular  class — executive  engineers — 
engineers  with  business  training;  engineers 
who  can  “run  the  show.” 

In  these  critical  times,  the  nation  needs 
engineers  of  executive  ability  now,  today 
— not  6ve,  or  ten  years  from  now!  The 
shortage  of  such  men  is  acute — even 
more  acute  than  that  of  skilled  produc¬ 
tion  workers.  And  company  heads,  aware 
of  this  situation,  are  offering  high  rewards 
to  engineers  who  have  the  necessary 
training  in  industrial  management. 

Golden  Opportunity 
for  Engineers 

In  this  new  era,  the  engineer  with 
vision  and  foresight  has  a  golden  oppor¬ 
tunity.  He  will  realize  that  out  of  today’s 
tremendous  production  battles  will 
emerge  technical  men  who  not  only  will 
play  a  major  role  in  winning  the  war, 
but  who  also  will  be  (irmly  entrenched  in 
keyexecutivepositionswhenpeacecomes. 

However,  before  the  engineer  can  take 
over  executive  responsibilities,  he  must 
acquire  knowledge  of  the  other  divisions 
of  business — of  marketing,  accounting 
and  finance.  He  has  of  necessity  a  vast 
amount  of  technical  training  and  expe¬ 
rience.  But  in  order  to  grasp  the  oppor¬ 
tunities  that  present  themselves  today — 
to  assume  leadership  on  the  production 
front — he  must  also  have  an  understand¬ 
ing  of  practical  business  principles  and 
methods. 

The  Alexander  Hamilton  Institute’s  in¬ 
tensive  executive  training  can  give  you 
this  essential  business  training  to  sup¬ 
plement  your  technical  skill. 

FREE  help  for  engineers 

Ever  since  the  war  heaen,  there  has  been  an 
unusually  heavy  demand  on  the  part  of  our 
technically-trained  subscribers  for  the  Insti¬ 
tute's  special  auide  on  "How  to  Prepare  an 
Enfineerina  Report”.  Extra  copies  of  this 
practical,  helpful  72-paae  Guide  are  now 
available  and,  for  a  limited  time  only,  will 
be  sent  free  to  all  technical  men  who  use  the 
cout>on  at  the  riaht. 


134,000  men  on  the  operating  side  o( 
business  have  enrolled  for  this  training. 
More  than  37,500  are  technical  men — 
engineers,  chemists,  metallurgists — many 
of  whom  are  today  heads  of  our  huge 
war  industries. 

This  training  appeals  to  engineers  be¬ 
cause  it  gives  them  access  to  the  thinking 
and  experience  of  the  country’s  great 
business  minds.  It  is  especially  valuable 
to  such  men  because  it  is  basic,  not  spe¬ 
cialized — broad  in  scope,  providing  a 
thorough  groundwork  in  the  fundamen¬ 
tals  underlying  all  business.  It  covers  the 
principles  that  every  top  executive  must 
understand.  It  applies  to  all  types  of  in¬ 
dustrial  organizations,  because  all  types 
of  organizations  are  based  on  these  same 
fundamentals. 

Business  and  Industrial 
Leaders  Contribute 

The  Institute’s  training  plan  has  the  en¬ 
dorsement  of  leading  industrialists  and 
business  men.  And  it  is  only  because 
these  high-ranking  executives  recognize 
its  value  and  give  their  cooperation  that 
such  a  plan  is  possible.  Among  those 
who  contribute  to  the  Course  are  such 
men  as  Frederick  W.  Pickard,  Vice 
President  and  Director,  E.  I.  DuPont  de 
Nemours  &  Co.;  Thomas  J.  Watson, 
President,  International  Business  Ma¬ 
chines  Corp.;  James  D.  Mooney,  Presi¬ 
dent,  General  Motors  Overseas  Corp.; 
Clifton  Slusser,  V ice  President,  Goodyear 
Tire  and  Rubber  Co.  and  Colby  M. 
Chester,  Chairman  of  the  Board,  General 
Foods  Corp. 

Send  for 

“FORGING  AHEAD  IN  BUSINESS" 

'The  facts  about  the  Institute’s  plan  and 
what  it  can  do  for  you  are  printed  in  the 
64-page  book,  “Forging  Ahead  in  Busi¬ 
ness’’.  This  book  in  its  own  right  is  well 
worth  your  reading.  It  might  almost  be 
called  a  handbook  of  business  training. 
It  is  a  book  you  will  be  glad  to  have  in 
your  library,  and  it  will  be  sent  to  you 
without  cost.  Simply  fill  in  and  mail  the 
attached  coupon  today. 

Alexander  Hamilton  Institute 
Dept.  26,  73  West  23rd  Street,  New  York,  N,  Y. 
In  Canada,  54  Wellinaton  St.,  West,  Toronto  Oot 
Please  mail  me  a  copy  of  the  64-paae  book— 
"FORGING  AHEAD  IN  BUSINESS  "  and  also  a 
.  copy  of  "HOW  TO  PREPARE  AN  ENGINEER 
ING  REPORT.’’  both  without  cost. 


Business  Address . 


,  Home  Address. 


446  N  Gr»nd  Ave.,  LANSING.  MICH.,  U  S  A, 


ammeters  in  the  a-c  input  circuit. 

Grid  phase  control  is  a  widely 
used  method  of  varying  the  output 
of  a  thyratron  rectifier  by  controll¬ 
ing  the  firing  point  of  the  tube 
during  the  positive  half  cycle  of 
anode  voltage.  Briefly,  this  form  of 
control  consists  of  energizing  the 
grid  circuits  of  the  tubes  from  a 
voltage  wave  which  may  be  phase- 
shifted  with  respect  to  the  anode 
voltage  throughout  a  variable  angle 
from  0  to  180  degrees  lagging. 

One  form  of  phase-shift  circuit  is 
the  inductance-resistance  bridge  net¬ 
work,  or  phase  splitter,  used  in  Fig. 
7.  Here,  it  is  assumed  that  the  in¬ 
ductive  reactance  of  the  one  arm  of 
the  bridge  remains  constant  and  < 
that  the  resistance  of  the  other  arm  ' 
is  varied  to  shift  phase.  If  the  re¬ 
sistance  is  zero,  the  output  voltage 
of  the  bridge  (which  is  the  grid 
voltage  for  the  tubes)  will  be  180 
degrees  out  of  phase  with  respect 
to  the  supply  or  anode  voltage.  If 
the  resistance  is  many  times  greater 
than  the  inductive  reactance,  the 
output  voltage  of  the  bridge  will 
approach  an  in-phase  position. 
Translated  in  terms  of  output  from 
the  thyratron  tubes,  when  the  re¬ 
sistance  arm  of  the  bridge  ap¬ 
proaches  zero  resistance  the  thyra- 
trons  are  nonconducting,  and  as  the 
resistance  is  increased  the  thyra- 
trons  become  conducting  over  a 
larger  part  of  the  cycle. 

In  a  practical  sense,  the  circuit 
of  Fig.  7  is  incomplete  because  it 
lacks  a  motor-starter  control  such 
as  is  included  in  the  motor-genera¬ 
tor  drive  of  Fig.  6.  The  same  mag¬ 
netic  control  devices  could  be  used 
with  the  electronic  equipment,  but 
having  thyratron  tubes  to  work  with 
offers  unique  control  possibilities  if 
properly  utilized.  These  tubes  can 
be  caused  to  hold  off  current  flow 
prior  to  operation  of  reversing  con¬ 
tactors  and  reestablish  current  flow 
thereafter  so  as  to  relieve  the  duty 
on  the  contact  tips.  The  tubes  can  be 
made  to  limit  the  starting  current 
automatically  and  to  provide  con¬ 
stant  current  during  accelerations 
then  automatically  switch  to  a  con¬ 
dition  of  constant  preset  speed  after 
the  motor  has  accelerated  to  this 
speed  level.  If  the  pre-set  speed  con¬ 
trol  has  been  adjusted  for  speeds 
I  in  the  field  weakened  region,  the 
1  tube  control  provides  full  field  dur- 
j  ing  acceleration  and  automatically 
I  weakens  the  field,  after  full  armature 


for  Sub-Zero  and 
Thermal  Processing 

Proc’essing  of  battcrie.s,  wires, 
and  various  devices  is  accom¬ 
plished  quickly  and  accurately 
with  KOLD-HOLD  Industrial 
.Sub-Zero  Machines.  Alsoi  use 
this  equipment  for  quick-aging 
of  steel  and  securing  expansion 


PHOTO  BY  U.S.  ARMY  SIGNAL  CORPS 


.\  i  r  c  r  a  f  t  plants  also  use 
KOLD  --HOLD,  equipment  for 
processing  and  storage  of 
24.S-T  and  17S-T  aluminum  al¬ 
loy  rivets,  sheets  and  spars. 
Special  KOLD-HOLX)  units  are 
available  for  testing  of  FT-243 
crystals,  for  reproducing 
Strato-sphere  conditions  at  will, 
and  for  dual-temperature  pro¬ 
cessing  of  sub-assemblies. 

Whatever  your  thermal,  sub¬ 
zero  and  Stratosphere  process¬ 
ing  and  testing  requirements 
may  be,  investigate  the  equip¬ 
ment  that  KOLD-HOLD  of 
l^insing  has  designed  and 
manufactured  especially  for 
the  w'ork  involved.  A  card  will 
bring  you  a  complete  catalog. 
Send  now. 


Radio  equipment  has  be¬ 
come  the  symbol  of  the 
modern  instrument  of  war. 
The  fast  action,  quick  deci¬ 
sions  and  perfect  coordina¬ 
tion  of  today's  war  of 
movement  demands  perfect 
communications,  and  radio 
provides  communication  "on 
the  move". 


We  are  proud  of  the  part 
that  National  Radio  Equip¬ 
ment  is  playing. 


NEW  YORK:  K.S«  W.  31st— PE  6-IlSl 
C'HIC.AOO:  m  N.  VVeU^t— RAN  3»S« 

PHIL.4DE1.PHIA:  2414  Clover  Lane. 

Upper  I>Hri>7— SHE  0»22 

LOS  ANGELES:  lOIS  W.  2nfi— Mi  4IM9 


NATIONAL  COMPANY,  INC 

MALDEN,  MASS. 
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voltage  has  been  reached.  The  arma- 
fure  current  will  be  automatically 
limited  to  a  predetermined  value 
(when  the  motor  is  overloaded.  The 
;peed  range  is  extended  down  to 
very  low  speeds  because  the  control 
maintains  true  speed  at  the  present 
value  by  correcting  for  the  internal 
speed  regulation  of  the  motor  as 

Iwell  as  the  voltage  regulation  of  the 
rectifier.  If  reversing  is  used,  the 
lube  control  will  act  to  maintain  con¬ 
stant  armature  current  during  the 
decelerating  and  accelerating  inter¬ 
vals  and  will  decelerate  the  motor  by 

1  pumping  its  energy  back  into  the 
a-c  system. 

All  this  and  more  is  done  through 
the  medium  of  grid  phase  control  of 
the  thyratron  tubes,  the  phase  ad¬ 
justment  being,  responsive  to  a  se- 
jqueiice  of  control  signals  from  a 
[irroup  of  vacuum  tubes  whose  indi¬ 
vidual  grid  circuits  are  responsive 
each  to  one  of  the  various  functions 
to  be  performed.  How  this  is  accom- 
jiiished  will  be  the  subject  of  a  suc¬ 
ceeding  article. 
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TRAINING  SIGN.4LLERS 


MY. 


HOW  CAN  YOU  TELL 
That  it’s  MOLDED  INSUROK? 


Many  Greek  boys  hare  Tolunteered  for  the 
Younq  Soldiers  Corps  of  the  (British) 
Boyal  Corps  of  Signcdlers.  This  training 
unit  it  making  signallers  for  the  Army 
Irom  boys  who  are  nearly  of  military  age. 
Wireless  set,  line  operation  cmd  switch- 
hoard  operation  training  is  given  alter  a 
aonth  oi  training  in  Morse  code.  They 
are  qualified  to  do  signal  work  at  the 
hate  alter  a  six  month  training  period 


You  can  tell  hy  the  nay  it  performs. 
Appearance,  alone,  may  be  deceiving 
as  it  gives  no  indications  of  the  phys¬ 
ical  or  electrical  characteristics  of 
this  part  or  one  that  may  look  just 
like  it. 

Men  in  ground  crews,  using  port¬ 
able  floodlighting,  and  portable  elec¬ 
trically  driven  tools  know  that  heat 
and  moisture  have  no  effect  on  this 
Molded  INSUROK  electrical  com¬ 
mutator.  They  know  that  it  is  sturdy 
— that  it  hangs  on  to  ail  its  intricate 
metal  inserts  like  a  vise. 

In  the  development  of  this  part, 
Richardson  Plasticians  suggested  the 
grade  of  INSUROK  best  suited  for 
this  particular  use — suggested  it  be¬ 
cause  it  has  the  necessary  dielectric 


and  low  moisture  absorption  proper¬ 
ties — adequate  heat  resistance — and 
a  good  bonding  reaction  with  the 
metal  inserts. 

Richardson  Plasticians  are  con¬ 
tinually  recommending  the  grade  of 
Molded  or  Laminated  INSLJROK 
best  suited  to  meet  varityus  combina¬ 
tions  of  specifications.  They  will  be 
glad  to  suggest  the  commercial  or 
special  grade  which  w'ill  meet  all  the 
conditions  under  which  your  present 
or  plan-stage  products  will  perform. 
>X’rite  for  complete  information. 


^•tecc4co*t 


RICHARDSON  COMPANY 

4CLf«OSE  PAMK.  II.C  LOCKLANO.  OHIO  FOUNOEO  1650  NEt4r  6RUNSWICK  .  N  i.  INOI  AN APOl.lS .  INO 
SALES  OrriCCS  75  west  ST..  new  took  city.  G  M  building.  OETBOIT 
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NEW  PRODUCTS 


Month  after  month,  manufacturers  de¬ 
velop  new  materials,  new  components, 
new  measuring  equipment;  issue  new 
technical  bulletins,  new  catalogs.  Each 
month  descriptions  of  these  new  items 
will  be  found  here 


VHP  Transmitter,  Modulator 

Model  AW-1042  radio  transmitter 
is  a  low-powered,  crystal-controlled, 
r-f  unit  designed  for  operation  in 
the  28,  56  and  112  Me  bands.  It  is 
intended  primarily  for  telephone  or 
tone  modulation  but  provision  has 
also  been  made  for  cw  telegraph  key¬ 
ing.  The  unit  weighs  135  lbs,  is  131 


60  cps  power  supply.  This  unit  is 
equipped  with  a  crystal  microphone 
input  jack  and  an  a-f  oscillator  turn¬ 
ing  out  500  and  1,000  cps  tones  with 
provision  for  keying  them.  Output 
impedance  is  4,000  ohms,  which 
suits  the  requirements  of  the  r-f 
unit  with  which  it  is  primarily  in¬ 
tended  to  be  used.  Power  output  is 
capable  of  100  percent  modulating 
the  AW-1042  transmitter. 

Hammarlund  Manufacturing  Co., 
Inc.,  460  W.  34th  St.,  New  York 
City. 

New  Ceramic  Plastic 
Used  for  Radio  Tube  Bases 

A  NEW  PORCELAIN,  called  Prestite, 
is  made  from  raw  materials  found  in 
quantity  in  this  country.  The  por¬ 


celain  material  is  a  development  of| 
Westinghouse  Elec.  &  Mfg.  Co.,  Easl 
Pittsburgh,  Pa.  Its  use  as  a  base  fori 
high  frequency  radio  tubes  for  mili| 
tary  communication  equipment  ha?| 
been  adopted  by  Heintz  &  Kaufman! 
Ltd.,  South  San  Francisco,  Cal.,  t«| 
replace  material  formerly  used  ii| 
manufacturing  bases  and  now  o] 
the  critical  list.  Heintz  &  Kaufmafl 
state  that  adapting  the  ceramifl 
plastic  to  production  created  no  mafl 
jor  problem  and  that  no  engineeringB 
design  changes  were  necessary,  anc 
that  the  material  possesses  satis 
factory  mechanical  and  electrica 
strengths  and  meets  performanci 
specifications  with  a  high  dielectri* 
strength  and  a  loss  factor  bettei 
than  Navy  Grade  F  requirements 
The  tube,  illustrated,  is  a  standan 
commercial  high  frequency  radi( 
part  which  functions  as  an  electronu 
relay  governing  the  storing  and  re 
leasing  of  as  much  as  12,000  volts  oi 
electrical  energy  at  a  rate  of  1001 
pulsations  a  second.  The  base  with 
stands  this  voltage  surge  and  faith 
fully  permits  measured  current  in 
terruptions  without  undue  heatin? 

The  new  compound  has  a  slighth 
higher  loss  factor  than  material  for 
merly  used,  but  its  insulation  rei 
quirement  is  more  than  is  necessary 
Under  load  tests  the  manufacture^ 
states  Prestite  bases  withstand  mor( 
voltage  than  their  ratings  show,  and 


Hommorlund  companion  units 


in.  wide  by  22i  in.  high  by  18i  in. 
deep  and  contains  its  own  built-in 
power  supply,  drawing  approxi¬ 
mately  490  watts  from  a  117  v,  60 
cps  line.  The  tube  lineup  consists 
of  a  pair  of  855A/866  mercury- 
vapor  rectifiers  in  the  power  supply, 
two  VR- 150-30  voltage-regulators 
for  stabilization  of  crystal  oscillator 
anode  and  screen  potential,  a  7C5-LT 
beam-power  oscillator  equipped  with 
a  7-Mc  crystal,  four  frequency- 
doublers  utilizing  a  7C5-LT  in  the 
first  and  HK-24’s  in  the  remaining 
three  stages  and  pair  of  HK-24’s  in 
a  push-pull  final  amplifier  designed 
to  deliver  50  watts  of  r.f.  to  a  load. 

Model  AW-1042-A  is  an  a-f  ampli¬ 
fier-modulator  unit  which  makes  an 
ideal  companion  for  the  AW-1042 
transmitter.  It  weighs  135  lbs,  is 
lOi  in.  wide  by  22i  in.  high  by  18i 
in.  deep  and  contains  its  own  117  v. 


Wettinqhouse  Prestite  bases  for  radio  tubes  manufactured  by  Heintz  &  Kaufman 
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for  use  of  • . . 
LOSD  MOUNTINGS 


•ONDB)  RUBBER 


Lord  shear  Type,  Bonded  Rubber  Mountings  isolate  vi¬ 
bration,  absorb  shock,  minimize  noise  translation.  They 
are  compact,  sturdy,  light  weight,  and  ease  of  installation  is  an 
important  feature.  Lord  standard  mountings  are  made  in  tube 
form  and  plate  form,  in  various  shapes  and  many  sizes,  and  with 
load  ratings  ranging  from  a  few  ounces  to  1500  pounds.  They 
are  designed  for  application  on  all  types  of  mechanical  and  elec¬ 
trical  devices  from  delicate  instruments  to  massive  equipment. 

When  mounting  extremely  delicate  or  sensitive  equipment, 
the  use  of  mountings  in  series  is  recommended.  Lord  mount¬ 
ings  in  series  are  formed  by  connecting  the  center  sleeves  of 
two  single  units  as  shown  in  the  illustrations.  In  operation  a 
series  mounting  arrangement:  (1)  Doubles  the  axial  deflection 
ind  (2)  Greatly  increases  the  lateral  softness  of  the  mount¬ 
ing  system. 

The  resultant  effect  of  the  increased  deflections  in  all  direc¬ 
tions  is  a  marked  decrease  in  the  natural  frequencies  of  the 
mounted  system  and  practically  complete  isolation  against  the 
harmful  effects  of  vibratory  forces.  The  degree  of  lateral  soft¬ 
ness  may  be  varied  by  inserting  spacers  between  the  mounting 
units;  increasing  the  distance  between  the  mountings  increases 
the  lateral  movement  for  any  given  force. 

illustrations  show  typical  methods  of  installation  and  appli¬ 
cation  To  install  Lord  mountings  in  series,  provide  recessed 
hole  1/32"  larger  than  rubber  diameter  in  both  the  Supported 


and  Supporting  members,  for  clearance.  Drilled,  punched  or 
tapped  holes  should  be  provided  for  fastening. 

Sketch  No.  1  shows  the  simplest  arrangement  of  series 
mounting,  the  lower  unit  being  fastened  to  the  Supporting 
member  and  the  upper  mounting  is  fastened  to  the  Supported 
member.  Sketch  No.  2  shows  a  type  of  series  installation  where 
the  Supporting  member  is  attached  to  the  upper  mounting,  and 
the  Supported  member  or  imposed  load  is  attached  to  the  lower 
mounting.  This  method  is  often  used  in  conjunction  with 
method  shown  in  sketch  No.  1,  where  several  points  of  suspen¬ 
sion  are  necessary.  The  aircraft  panel  illustration  shows  typical 
example,  sketch  No.  1  arrangement  being  used  at  base  of  panel 
and  sketch  No.  2  arrangement  at  top. 

Series  mounting  arrangements  can  also  be  made  up  by 
using  a  Standard  Plate  form  mounting  in  conjunction  with  a 
Holder  Type  mounting,  eliminating  the  necessity  of  recessing 
the  member  where  holder  base  is  fastened. 

The  use  of  snubbing  washersas  shown  is  recommended. They 
prevent  excessive  movement  under  shock  loads,  either  vertical¬ 
ly  or  transversely  without  interfering  with  normal  operation. 
The  metal  washer  between  the  two  mountings  may  be  elimi¬ 
nated  when  a  center  spacer  is  used  for  greater  lateral  freedom. 

Complete  information  on  dimensions,  load  rating  and 
methods  of  installation  are  contained  in  our  Bulletin  104. 
Send  for  your  copy. 


lord  manufacturing  company 


ERIE,  PENNSYLVANIA 


Orii^inator^  ol  Shear  ZJ^pe  Sanded  Suhher  yHounlln^^ 

ttmSfNTAnVfS  •  NEW  YORK,  280  Modiion  Ave.  •  CHICAGO,  520  N.  Michigan  Ave.  •  DETROIT,  7310  Woodward  Aye.  •  BURBANK,  CAL.,  245  E.  Olive  Ave 


StriN  mountini  Ming 
cinMr  tooctf,  allowint 
piNr  lateral  movement 


Standard  equare 
plate  form 
aorioa  mounting 


Standard  aeriea  mounting 
under  load  and  in  extreme 
lateral  movement  poeition. 
Note  snubbing  washer 


Combination  square  plate 
form  and  holder  type 
series  mounting 


TYPICAL  INSTALLATIONS  OF 
¥  LORD  PLATE  FORM  SERIES  MOUNTINGS  # 


Aircraft  instrumpnt  panel 


Airconditio.-iing  control 
instrument  bracket 


^  A 

. 


★  * 


LECTROHM  SOLDER  POTS  for  coufi— IMIS  operation 


^  ^AVAILABLE 
^  from  STOCK 

1 V4  cmd  2  Pound  Capacity  Solder  Pots 


Complete 
information 
tumisbed 
on  request 


beat  the  gremlins 


of  fluctuating  Voltage 
with  RAYTHEON  VOLTAGE  STABILIZERS 


•  CONSTANT  A.  C.  OUTPUT 


VOLTAGE  ±¥i%. 


•  QUICK  ACTION . . .  stabilizes 


ftuctuating  voltage  instqntly.Var 


iations  can't  be  observed  on 


ordinary  volt  meter. 


•  WIDE  A.  C.  IMPUT  VOLTAGE  LIMITS... 95  to  735  volts— sing'le  phase. 
ENTIRELY  AUTOMATIC— NO  MOVING  PARTS.  Connect  it.  Forget  it. 

•  STABILIZES  AT  ANY  LOAD  up  to  full  RATING . . .  output  voltage  held 

constant  to  1  Write  for  bulletin 


RAYTHEON  MANUFACTURING 


— designed  for  tinning  small  wires  and  leads  with  maximum 
efficiency  and  minimum  cost  in  radio,  motor  and  other  elec¬ 
trical  equipment  plants  where  individual  solder  pots  are  desired 
for  each  operator.  A  single-heat,  porcelain  nickel-chrome  heat¬ 
ing  element,  which  can  be  quickly  and  inexpensively  replaced 
when  necessary,  heats  the  pot.  Operates  on  110  v.,  a.c.  or 
d.c. — or  220  v.  if  requested.  Ruggedly  cdnstructed  for  long, 
dependable  service. 

INCORRORATE  D 

5127  W.  25th  Street,  Cicero,  Illinois 


no  changes  in  other  parts  of  th- 
tubes  are  necessary.  Prestite  com- 
bines  the  electrical  and  mechanical 
strength  of  wet  process  porcel&in 
with  the  moulding  qualities  of  drv 
process  porcelain.  It  is  formed  un- 
der  heavy  hydraulic  pressure  that 
imparts  a  dense  grain  structure,  en¬ 
abling  it  to  stand  electrical,  mechan¬ 
ical,  and  chemical  abuse.  It  i.^  used 
in  many  products  where  intricate 
shape  requirements  must  meet  de¬ 
mands  for  high  insulation. 


Lightweight  Thyratron  Tube 

For  applications  where  weight  a:  d 
space  are  a  consideration,  a  new  thy¬ 
ratron  (GL  502)  with  both  a  contr  ij 
and  a  shield  grid  for  control  appli- 
cations  is  available.  The  tube  is  a 
little  over  2i  inches  long,  weighs 
about  2  ounces,  is  inert-gas-fil!d 
and  of  all-metal  construction.  It  may 
be  used  in  industrial  welding  . 
general  control  equipment.  Some  . 
its  characteristics  are  high  sens; 
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tivity,  control  characteristics  prac 
tically  independent  of  ambient  terr 
perature  over  a  wide  range,  rela 
tively  unaffected  by  line-volUiL 
surges,  maximum  peak  inverse  ;in  " 
voltage  rating  of  1300  volts,  in.'tar. 
taneous  current  rating  of  500  ma 
and  an  average  current  rating  of  10' 
ma.  The  quick-heating  cathode  i; 
rated  at  6.3  volts,  0.6  amp. 

Tube  Div.,  General  Electric  1 
Electronics  Dept.,  Schenectady,  X.Y 


j  X-Ray  Intensity  Meter  ami 
'  Radiographic  Exposure 
Control 

j  Meter  X  is  a  portable,  direct-reac 
ing  indicating  instrument  which  ma] 
be  used  for  studying  the  intcnsit] 
and  uniformity  of  primary  beait 
effect  of  filters,  pattern  of  stray  ffl 
secondary  radiation  or  for  esial  'i^ 
ing  radiographic  and  photo-fluor 
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1^-  ■' 


,,nhu  technique  for  new  processes 
,r  for  mass  radiography ;  for  stand- 
rdizin^;  absorption  constants;  and 
5  a  safety  device  to  warn  an  oper- 
i  ur  against  a  region  of  excessive 
liation.  The  meter  illustrated  con- 
.ts  essentially  of  an  ionization 
and  amplifier  of  high  cur- 
nt  sensitivity  connected  by  a 
’  ii  lfied  cable  (the  standard  length 
s  10  ft.,  but  can  be  increased  to  30 
> ,  if  necessar^)  to  a  box  that  con¬ 
ns  batteries,  control  elements  and 
-e  indicating  meter.  The  meter  can 
?  placed  in  a  sheltered  spot,  while 
he  ionization  chamber  is  in  the 
•ray  field.  With  a  68  cu.  cm.  alum- 
sum  ionization  chamber,  the  sensi- 
ivity  of  the  meter  in  diagnostic  vol- 
ige  range  is  about  0.0005  Roentgen 
er  minute  per  ma.  The  sensitivity 
sireases  with  higher  voltage.  The 
Dstrument  is  shielded  from  electro- 
tatic  pick-up  and  stray  capacity  is 
linimized  to  increase  the  speed  of 


LITTLE  BUT  SO  IMPORTANT 

ta  NeujL  IdJoA. 


ADlfNiRAPHIC  EXPOSURE  CONTROL, 
[eter  R,  is  a  device  which  can  be  ad- 
isted  to  automatically  de-energize 
le  x-ray  generator  when  the  proper 
uantity  or  dosage  of  rays  have 
cached  the  film.  It  is  directly  ap- 
licabit^  to  diagnostic  and  industrial 
Jdiography,  where  objects  to  be 
•rayed  differ  from  time  to  time  and 
specially  where  thoroughly  trained 
fchnicians  are  not  available.  It  as- 
ures  radiographic  images  of  proper 


Ships,  planes,  tanks  and  the  forces  in  the  field  depend  on  the 
constant  performance  of  Electronic  Instruments  for  coordina¬ 
tion  by  communication,  detection,  controls  and  other  war 
winning  developments. 

Transformers  that  are  little  and  tough — designed  and 
constructed  to  meet  the  most  unusual  requirements  and  con¬ 
ditions — are  a  vital  part  of  these  devices. 

There  is  never  an  hour,  day  or  night,  around  this  war-tom 
world  that  Transformers  are  not  helping  to  win  this  war  by 
being  an  important  part  of  the  Electronic  Units  that  arc 
doing  so  much  to  aid  the  Armed  Forces. 


tl  ectronics 


READY 
for  the 

CALL! 


ACHESON 

COLLOIDS  CORPORATION 


MICHIGAN 


density  and  permits  standardized 
processing.  The  meter  may  be  built 
to  cut  off  rays  or  give  a  signal  at  dos¬ 
ages  of  from  0.003  Roentgen  up  for 
exposures  less  than  ten  minutes. 
(Dental  film  darkens  measurably  at 
0.06  Roentgen.  Non  screen  film  dark¬ 
ens  to  a  density  of  1.4  when  exposed 
to  about  0.1  R.)  The  type  R  meter  is 
similar  in  external  appearance  to 
type  X. 

Both  instruments  are  available 
from  Electronic  Control  Corp.,  626 
Harper  Ave.,  Detroit,  Mich. 


Shutter-type  Pilot  Lights 

New  shutter-type  pilot  lights 
(which  are  particularly  suited  to 
aircraft,  marine,  signal  and  similar 
applications  where  various  intensi¬ 
ties  of  light  are  desired  under  con¬ 
stantly  changing  conditions)  permit 
a  gradation  of  light  from  bright, 
through  intermediate  glows,  to  total 
dark  with  90  deg.  rotation  of  the 


vOftieial 

U.8. 

Navy 

Photo 


An  •Uctrienl  onnduotor 

Lew  in  photeeleetric 
•enaihefly 

Diemegnetie 
A  bUok  body 

Lew  oeeffioient  of 
expention 

Qes'ebaerbeni 

Opaque 

Chemioally  inert 
A  oenduoter  el  Iieat 


Spectacular  strides  —  as  spec¬ 
tacular  as  the  mosquito  boat’s 
record  —  have  been  made  in  ap¬ 
plying  electronics  to  war  needs. 
But  it  wasn’t  an  overnight  job! 
Years  of  work,  study,  research 
and  experiment  came  first. 
That’s  why  Bell  Sound  Systems 
were  so  quick  to  contribute  so 
much  to  wartime  needs  —  Bell 
was  among  the  first  to  probe  the 
future  of  electronics  by  applying 
its  principles  to  practical  jobs  ... 
by  pressing  ahead  with  new  ideas 
and  improvements.  Bell  techni¬ 
cians  gained  years  of  priceless 
experience,  and  were  ready  to 
meet  the  new  demands. 

The  electronic  wonders  that 
BELL  Sound  Systems  are  per¬ 
forming  in  war,  promise  even 
greater  advances  in  sound 
amplification,  transmission  and 
recording  for  tomorrow.  And 
BELL  Sound  Equipment  will 
play  as  aggressive  a  part  in 
peacetime  progress  as  it  has  in 
furthering  electronics’  contribu¬ 
tion  to  Victory! 


shutters.  Known  as  the  Gothard 
Model  430  (with  faceted  jewel)  and 
Model  431  (with  plain  jewel)  these 
lights  are  available  with  red,  green, 
amber,  blue  or  opal  lens  or  with  a 
polarized  lens.  A  catalog  which  cov¬ 
ers  styles  and  models  available  for 
immediate  shipment  may  be  ob¬ 
tained  from  Gothard  Manufacturing 
Co.,  1300  N.  Ninth  St.,  Springfield, 
Mass. 


Vacuum  tubas 
Ray  foeusing  anodes  in 
cathode  tay  tubas 
Shields 
Grids,  radio 
Plates,  radio 
Electron  guns 
Nonmetallie  elactrodes 
Glow  discharge  tubes 
Luminous  gaseous  dischaigt 
lamps 

Experimental  cells 
Genverter  and  output  tubes 
Electron  multipliers 
Half  wave  r*ctifiers 
Three  element  discharge 
devices 

Photoelectric  cells 
Counter  electrodes 
Sesistanees 
Thermopiles 


BELfone  inter  communication 
systems  offer  every  type  of 
service  for  instant  speaking 
contact  between  all  executives 
in  any  business  firm  or  manu¬ 
facturing  plant — or  between 
individual  executives  and  any 
number  of  subordinate  sta¬ 
tions.  Write  for  details. 


Oscillograph  for  Expanded 
Frequency  Range 

A  5-iNCH  SCREEN  size  together  with 
the  inclusion  of  a  Z-axis  amplifier  to 
modulate  the  beam  with  any  signal 
applied  to  its  input  terminals  or  with 
a  return  trace  blanking  impulse 
produced  by  the  linear  time-base 
generator,  distinguishes  this  new 
Type  241  cathode-ray  oscillograph 
from  Type  224,  announced  in  Janu¬ 
ary,  Electronics.  The  oscillograph 
has  a  uniform  Y-axis  or  vertical  de¬ 
flection  response  from  20  cps  to  2 
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^AND  lOTS  OF  IT 
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Transformers 
for  Combat 


In  Active  Service 
Over  the  Entire  Globe 


DINION  COIL  COMPANY 


CALEDONIA,  N.Y. 


LViT. 


363  East  75th  Street,  CHICAGO,  ILLINOIS 


^COAXIAL  CABLES 


Photoelectric  Controls 
and  Light  Sources 

Series  70  photoelectric  controls^, 
adaptable  to  a  variety  of  applicatioj 
in  control  problems.  In  cast  s  wh?- 
separate  mounting  of  photocell  ai 
control  is  mandatory,  Series  70 
be  used  in  conjunction  with  any  i 
three  phototube  units  availabl 
Model  76  uses  a  2-tube  amplifier 


• . .  for  Radio  Transmission  Lines 

The  VICTOR  J.  ANDREW  CO.,  pioneer  manufacturer 
of  coaxial  cables,  is  now  in  a  position  to  take  additional  orders,  in  any 
quantity,  for  all  sizes  of  ceramic  insulated  coaxial  cables  and  accessories. 
The  Andrew  Co.  engineering  staff,  specialists  in  all  applications  of  coaxial 
cables  and  accessories,  will  be  pleased  to  make  recommendations  to  meet 
your  particular  requirements. 


"Attention!" 

If  rMurlaf  caMat  arv  faar 
fnUtm  . . .  writ*  hr  aaw 


VICTOR  J.  ANDREW  co. 


TRANSFORMER 


PERMEABILITY-TUNED 


CAMBRI066  thermionic 

CORP. 


•CCRUCriCS. 

1  ANTENNA  EQUIPMENT  || 

J 

IS  designed^ for  applications  requ 
ing  high  sensitivity.  Model  72  i 
erates  on  a  minimum  of  4  ft  canHi 
while  Models  74  and  76  are  rated 
i  ft.  candles.  Contact  capacity  of  a 
four  units  is  rated  at  3  amps.  Fo 
additional  cost  infra-red  filters  ar 
available,  as  well  as  a  non-inducti\ 
microswitch  for  mounting  on  t’ 
sensitive  relay  to  increase  the  co 
tact  capacity  to  10  amps. 

Series  18  light  sources  are  suppliei 
in  two  types  (both  of  which  ha 
lens  focal  lengths  of  2,  4  or  6  inches) 
Model  No.  18-A  comes  without 
transformer  and  the  operating  cur 
rent  is  supplied  by  the  control.  1 


is  rated  up  to  32  candle-powerj 
model  No.  18-B  comes  with  a  trans* 
former  and  operates  directly  fron: 
110  volts,  a.c.  Model  18-B  is  provide, 
with  taps  to  permit  operation  a! 
various  light  intensities.  It  is  ratec 
up  to  50  candle-power. 

United  Cinephone  Corp.,  Torring 
ton.  Conn. 
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Can  An 
ENGINEER 
Be  A 

Businessman  ? 


Water*proofing  Chemical 
for  Ceramic  Insulators 

“Dri-film”  is  a  new  chemical  com¬ 
pound  whose  vapors  will  make  cloth, 
paper  and  other  materials  water- 
repellent.  This  was  developed  by  Dr. 
Winton  1.  Patnode  of  G-E  Research 
Laboratory  and  will  be  marketed  by 
Electronics  Department  of  General 
Electric  Co.,  Schenectady,  N.  Y.  One 
of  its  most  important  uses  is  in  the 
treatment  of  ceramic  insulators  for 


t's  talk  sense 


•I  » 

e're  not  going  to  insult  your  intelligence 
kid  ourselves  with  a  lot  of  meaningless 


It  YOU  are  businessman  enough  to  realize, 
3n.I  want  to  capitalize  on,  the  opportunities 
that  are  now  available  to  every  engineer 
whu  wants  to  take  advantage  of  them  .  .  . 

Then,  by  investing  a  few  hours  of  your 
spare  time  a  week,  and  a  small  portion  of 
Your  present  income,  you  can  start  gaining 
the  advantages  of  CREI  home  study.  This 
is  the  advanced  technical  study  that  will 
hinf  your  knoouledge  up-to-date  .  .  .  help 
YOU  in  your  daily  work,  and  develop  your 
ability  to  cope  with  any  technical  radio 
problem. 

In  an  industry  that  is  expending  aa 
rapidly  as  radio  .  .  .  CREI  courses  take  j 
00  new  importance.  CREI  offers  a  proven 
program  for  personal  advancement  for  the 
high  calibre  men  that  radio  looks  to  for  its 
efficient  operation  and  progressive  develop¬ 
ment. 

One  CREI  student,  a  broadcast  engineer, 
recently  wrote:  “/  found  your  course  suf- 
fcieuUy  advanced  for  a  college  graduate, 
and  of  an  engineering  nature.” 

Now  ...  if  you're  interested — 

WRITE  FOR  OUR  FREE  BOOKLET 


If  jrou  are  a  professional 
radio  enfineer,  let  us  prove 
the  value  of  CREI  study.  To 
Mp  us  intelligently  answer 
your  inguiry,  PLEASE 
STATE  BRIEFLY  YOUR 

background  of  ex¬ 
perience,  EDUC.ATION 

AND  present  posi¬ 
tion. 


Capitol  Radio 

G\<>l.\KERIX4a  INSTITI'TE 

Hoftir  Study  Courses  in  Practical  Radio 
Eufincerins  for  Professional  Self-lmprot'ement 

Dept.  E-5  3224  — 16th  Street,  N.W. 
WASHINGTON,  D.  C. 


C«tra«!.  rs  to  the  U.S.  Signal  Cbrps— U.S.  Coast  Guard  systems. 


amps  secondary,  3300  volts.  The  unit 
is  sturdily  constructed  and  is  for 
transmitter  service  for  d-c  rectifier 


of  Well-trained  Technical  Radiomen  for  Industry 


The  Acme  Electric  &  Mfjr.  Co. 
Cuba,  N.  Y. 


THIEF  l\ 
THE  \HiHT! 


radio  equipment.  It  is  approximately  1 
nine  times  more  effective  than  wax, 
or  varnish.  Dri-film  is  a  clear  liquid  j 
composed  of  various  chemicals  which  ! 
vaporize  at  a  temperature  below  : 
100  deg.  C.  Articles  to  be  treated 
are  exposed  in  a  closed  cabinet  to 
the  vapors  for  a  few  minutes.  Then 
they  are  taken  out  and,  if  necessary, 
are  exposed  to  ammonia  vapor  to 
neutralize  corrosive  acids  which  may  ! 
collect  during  treatment.  j 

I 

High  Voltage  Plate 

Supply  Transformer  I 

An  armoured-insulation  high  vol-  ; 
tage  plate  supply  transformer  which 
minimizes  the  affects  of  high  voltage 
aging  is  available  at  a  rating  of  1.8 


The  TIME  YOU  LOSE  on 
Slow  Deliveries  of 
RAOIO&ELECTRONIC  Supplies 

DON'T  let  slow  deliveries  of  radio 
and  electronic  supplies  rob  you 
of  precious  time  on  vital  war  work! 
Now  you  can  often  save  days,  even 
weeks,  with  "W-I  Emergency  Serv¬ 
ice!"  Whether  it's  one  or  a  hundred 
items,  made  by  many  different  manu¬ 
facturers,  you  have  only  one  order  to 
'  write,  one  dependable  source  to  look 
to  for  speedy,  efficient  service.  Here 
at  W-J  we've  established  a  special 
war  emergency  service  that  "delivers 
the  goods"  faster  than  you  would 
believe  possible  under  present  material 
shortage  conditions.  Unusually  large, 
diversified  stocks;  picked  technical 
staffs;  special  handling  .  .  every  facil¬ 
ity  provided  to  eliminate  delay  and 
to  help  you  maintain  working  sched¬ 
ules.  Phone,  wue,  or  mail  your 
orders.  See  what  we  mean  by 
EMERGENCY  SERVICE! 


This  r«f«r«nc« 
^  _  book  and  buy¬ 

er's  guide  is  e  velueble 
asset.  It's  pecked  with 
informetion  on  Radio  end 
end  Electronic  products. 
Sent  free  to  Purchasing 
Agents  and  others  re¬ 
sponsible  for  buying  who 
write  for  a  copy  on 
company  stationery. 


WALKER  JIMIESON,  INC. 

311  S.  Western  Aw..  Chicaee.  Ptiene;  Canel  2S2S 
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'INRES'COj 

INSTRUMENT 
RESISTORS  COMPANY 

25  AMITY  ST,  LITTLE  FALLS,  N  J. 


STAMFORD,  CONNECTICUT 


Electrical  Fault  Limiter 

This  accesschiy  is  designed  to  pro¬ 
tect  aircraft  and  other  electrical  cir¬ 
cuits  against  damage  from  short  cir¬ 
cuits.  It  does  not  clear  ordinary 
overloads,  and  in  no  way  limits  the 
amount  of  current  that  passes 
through  the  circuit,  but  only  limits 
the  duration  of  heavy  overload  cur¬ 
rents.  It  carries  its  nominal  current 
rating  indefinitely.  When  fault  cur¬ 
rents  in  the  order  of  4-to-5  times 
rated  current  are  encountered,  the 
limiter  will  clear  the  line  promptly. 
It  is  normally  installed  in  series  with 
the  reverse  current  relay,  and  when 


^  Lower  prodttcHon  cosh 
or*  pouibU  wkon  ipocifice- 
tiont  coll  for  W-RES-CO 
wire  wound  rotistors.  Pur- 
ekosing  ogonH,  dotignor* 
end  monufocturors  roolizo 
tbot  subetontiol  oconomios 
con  bo  ofFoctod  by  using  spo- 
ciolizod  IN-RES-CO  units. 
Tboso  opplicotion  •  designed 
products  offer  exceptionel 
opereting  dependebility  end 
efficiency,  with  no  cost  pre¬ 
mium  for  their  higher  quelity. 

Write  todey  for  IHereture 
describing  the  complete  IN- 
RES-CO  line  of  fixed  end 
verieble  resistors,  meter 
shunts,  chokes,  multipliers, 
etc. 

TYPE  SI,  (et  top).  I  Watt.  Non- 
inductive,  Standard  tolerance 
'h%.  Maximum  resistance  I 
megohm.  Size  t/lt"  diem,  x  I" 


lew  Steels  ond  New 
'recessing  Methods 
or©  producing 

better  magnets 


WITHIN  the  past  few 
years,  rapid  progress 
has  been  made  in  the  prac¬ 
tical  application  of  perma¬ 
nent  magnetism.  Much  more 
is  known  about  the  subject. 
Designs  of  magnets  have  been 
improved.  Better  steels  are 
available.  Processing  is  more 
precise  and  under  better  con¬ 
trol. 

We'll  be  glad  to  help  you  de¬ 
sign  your  permanent  magnets 
to  provide  greater  energy 
content. 

★  ★  ★ 

Amoug  fho  stools  wo  froquontly  ist 
oro  ALNiCO  ood  NIPERMAG,  two 


the  reverse  current  relay  fails  to 
operate,  the  limiter  clears  the  cir¬ 
cuit,  thereby  preventing  fires  and  the 
spreading  of  the  fault.  Another  ap¬ 
plication  is  in  protecting  aircraft 
electrical  circuits  in  multi-engined 
craft.  Sectionalization  of  the  circuit 
with  fault  limiters  isolates  the  fault 
and  prevents  other  sources  of  cur¬ 
rent  from  perpetuating  it.  These 
fault  limiters  are  approved  for  use 
on  aircraft,  are  lightweight  and  are 
made  in  several  ratings.  Type  FLS 
is  illustrated. 

Burndy  Engineering  Co.,  Inc.,  459 
East  133rd  St.,  New  York,  N.  Y. 


TYPE  Rl  (boHom),  '/,  Watt, 
Non-inductiva,  Standard  tolar- 
anca  '/i%.  Maximum  rasistanca 
500,000  ohms,  Siia  9/1*'*  diam. 
X  '/j*'  high- 


Electronic  Level  Control 

A  NEW  SERIES  of  electronic  level 
controls  designed  particuarly  for 
hazardous  location  mounting  in¬ 
cludes  Type  P15NHX  (for  high-level 
control)  and  Type  P15NLX  (for 
low-level  control).  The  equipment 
is  for  use  with  conductive  liquids 
of  an  explosive  nature.  Each 
model  is  furnished  as  a  complete  unit 
in  a  vapor-proof  cast-iron  housing 
for  direct  tank  installation.  High- 
level  control  is  accomplished  when 
the  liquid  rises  and  contacts  a  probe 
tip;  low  level  control  is  accomplished 
when  the  liquid  drops  below  the 
probe  tip.  Both  models  incorporate 
a  safety  feature  for  operation  of  the 


or*  ALNiCO  and 
v*ry  iotUfactery  for  pormaaaif 

mogoofs.  Thoir  highor  pewor  pormih 


lobstoNtial  tceaoinios  io  doiigx. 


ELECTRONICS 


For  Cirtuifs  that 

MUST  NOT 
FAIL 


in  case  of  current  or  tube  fail- 
re.  The  relay  connections  of  Types 
15NHX  and  P16NLX  are  those  of 
single-pole  double-throw  switch,  i 
be  relay  contacts  are  rated  at  1000 
stts  a.c.  Both  models  are  available 
jr  operation  on  2S0,  208  or  116 
nits,  ac.,  60  cps.  I 

PhotoBwitch  Inc.,  21  Chestnut  St., 
imufidge,  Mass. 

Lutomatic  Voltage  Tester 

HIS  DEVICE  has  no  meter,  no  switch- 
12  or  tip  jacks.  It  reads  like  a 
.riTnometer.  Utilizing  neon  lamps 
1  connection  with  resistance  net- 
nrks.  the  unit  will  indicate  on  any 
ir,,uency  or  type  of  current;  can  be 
std  to  test  opens  or  shorts,  etc. 
t  is  used  by  connecting  needle- 


KESTER  CORED  SOLDERS 


In  the  hundred*  of  ehelly  important  )ob*  where 
•older  ia  used  today  in  production  of  war 
equipment,  there  can  be  no  compromiie  with 
quality.  Only  lolder  that  bold*  with  bulldoft 
grip— that  tvou’t  Ut  gm — i*  good  enough  for 
the  exacting  work  of  war! 

Kemer  Roain-Corc  Solder  proteat  elearical 
circuit*  for  communication  and  control  again*t 
•errice  diCcultie*  of  eeery  tort.  The  patented 


plattic  roain  flux  won’t  cau*e  corroaioo  or 
iniure  inaulatin^  material.  Kcater  Ro«n*Core 
Solder  hold*  tight  under  ribration,  bending, 
shock,  and  expanaioo  and  contractioa  of  tem¬ 
perature  extremes.  Expedite*  prodaction,  too. 
because  alloy  and  flux,  in  just  the  right  amount, 
are  applied  in  one  sure,  simple  operation. 

Kester  en^neers  will  gladly  assist  you  with 
any  produaion  problem  involring  solder.  Write 
fully,  without  obligation. 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago,  Illinois 
Eastera  Pleat:  Neatark.  N.  J.  Caaadlaa  Plaat:  Brantford, Ont. 


\  KESYER 

STANDARD  FOR  INDUSTRY 


iMtly  iM 
IA6.  tws 
>trmaaeii 
>r  permih 
ign. 


ECTICUT 


mted  prods  across  the  line  or  part 
/question.  It  utilizes  less  than  a 
li'vre  of  current,  requires  no 
l  ies  and  is  a  general  ‘*bang- 
nd’  type  of  instrument.  It  is  6 
lies  high,  li  inches  wide  and  is  i 
es  deep.  Weight,  approximately 


Superior  Instruments  Co.  Dept 
227  Fulton  St,  New  York,  N.  Y. 
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^»TC* 


yhe  most  widely  used  Plugs 
and  Jacks  in  the  U.  S.  A, 


^  rnlw 


-  '/(ff  tf/rrff  ({' 

476  BROADWAY.  NEW  YORK,  N  Y 


PRINCE  HUEI  admired  the  tkill  oi  his  cook  in  cutting  up  a 
bullock.  "Sire,"  replied  the  cook,  "a  good  cook  wears  out  a 
chopper  once  a  year — on  ordinary  cook  one  a  month.  But  I  hare 
had  this  chopper  nineteen  years,  and  its  edge  is  os  if  fresh  from 
the  whetstone." 

—CHUANGTSE.  The  Preserration  of  Life 

The  Erwood  organization  may  likewise  point  to  its  experience — 
orer  twenty  years  in  the  electronics  field. 

We  like  to  do  the  difficult  jobs.  Todoy  wo  are  fully  engaged 
in  doing  just  that  for  the  war  effort.  When  peace  comes,  this 
experience  will  be  arailoble  to  you  in  the  new  and  changed  elec¬ 
tronics  era  which  lies  ahead. 


The  Erwood  Company 

IfEST  ERIE  STREET  •  CHICAGO.  ILL. 


of  rugged  design  are  included  osci 
lator  and  amplifier  circuits  are  pei 
meability  tuned  and  have  silver  mic 
condensers  to  minimize  frequtue 
and  phase  shift;  visual  method  of  i- 
dication  reduces  operator  fatij-ue 
only  fixtures  and  jigs  are  reiiuire 
for  connecting  different  coils  to  tb 
test  terminals;  and  finally,  varioii 
parts  of  the  unit  are  readily  aval 
able  for  periodical  inspection. 

Radex  Corp.,  1733  Milwaukee  Avf 
Chicago,  Ill. 


Air-Cooled  Distribution 
Transformers 

Simplification  in  installation  ar; 
reduced  initial  and  operating  cr^t 
are  some  of  the  features  claimed  fo 
the  new  type  distribution  irani 
formers  which  utilize  air-coolia 
instead  of,  for  instance,  oil  as  an 
sulating  and  cooling  medium.  S;w 
fire  and  explosion  hazards  are  e!  " 
inated,  the  transformers  may  be  li 
cated  anywhere  indoors  without  tl 
need  of  a  protective  vault,  or 
unit  may  be  placed  near  its 
center.  Inspection  and  mainteiiaiii 
are  simplified  because  valves,  cc  - 
tubes,  liquid  level  guages  and  v- 
kets  have  been  eliminated  in  " 
construction  of  the  transf 
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miraculous 

minuteness 

In  EMBY  Selenium 


ment  Rectifiers 
.d  for  Engineers 


,ineere< 


1 

! 

ri 

■1 

1'  '  ' 

1 

A-  ''  o-  ■ 

■l. 

specially  treated  metal  electrodes  and  use 
•  uni-polor  conductivity  of  metol  to  seleni- 
|i  jundion.  Rectiflcotion  is  instantaneous— no 
irm  up  period  required.  No  moving  ports, 
ock  proof.  Permanent  characteristics.  Unlimit- 
life.  Increosed  efficiency  with  increased  tem- 
foture.  Temperoture  range,  —70  to  +70°. 
loffeded  by  severe  atmospheric  conditions. 
g|«d-off  units  supplied  for  aircraft  service, 
riet  “N"  and  “S"  hove  satisfactory  frequen- 
diaraderistics  and  con  be  used  in  the  fre- 
«ncy  ronge  up  to  100  kc. 


Input  S  volts.  Half  wsw. 
Continuous  <lc  cumnt  1  ros. 
Ussd  with  metm.  detsctor 
c!rcutts,  bias  voltsc*. 


Input  9  volts.  Half  wsve. 
Continuous  direct  rur« 
rent  8  ma.  Numerous 
field  applications. 


Input  and  output  same 
as  H'KM.  but  has  two 
rectifying  elements  con* 
nected  In  series. 


Input  10  volts.  Pull  wave 
Bridfte.  Continuous  dc  10 
ma.  Unbreakable  plastic 
case  with  mounting  eaten* 
Sion. 


Input  lO  volts.  Pull 
wave.  Continuous  dc  rut* 
Init  35  ma.  Mounted  In 


Input  lO  volts.  Pull 
wave  Bridge.  Contlnu* 
ous  dc  rat* 
Infc  35  ma. 

B  Mounted  In 

filumfnum  with 

nKMUitinff  extension. 


Input  10  volts.  Con* 
tinuous  dc  rat* 
1  n  It  50  ma. 
*  Mountlnir  ex* 
‘«'*slon  avail* 


inONS  ACTU.'.  .  i 
'^mplate  specifications.  (Bull.tii 


..  -  •'  -'iniji.iw  speciTicarians.  iDull.n  l 

10  on  S«lf.geneiw...ig  Photo-Electric  Cells  U  also 

lENIUM  CORP.  OF  n. 


Manyiaehmn  of  iMBY  Rectifiers, 
Photo-Eloctrie  CoHs  and  a/fiad 
^  scientific  product* 


The  unit  is  also  light  and  compact 
and  requires  no  headroom.  It  is  con¬ 
structed  throughout  with  class  B, 
heatproof  insulation  consisting  of 
fiber  glass,  mica,  asbestos  and  por¬ 
celain.  The  transformers  are  avail¬ 
able  up  to  500  kva;  in  voltages  to 
4800  volts,  single  phase,  three  phase, 
and  Scott  connected  3  to  2,  or  2  to  3 
phase,  in  one  unit. 

Eisler  Engineering  Co.,  740  South 
13th  St.,  Newark,  N.  J. 


Multitesters 


Model  461  multitester  has  a  sensi¬ 
tivity  of  20,000  ohms  per  volt  on  all 
d-c  scales.  The  sensitivity  on  a-c 
scales  is  1,000  ohms  per  volt.  The 
instrument  has  a  4i-inch  rectangu¬ 
lar  meter.  Measurements  of  1  ma 


_ _ .  acivfvcpnc 

w;;  1800-1804  W«st  rice  BlvA. 

Lea  Angelea,  Californio 


are  obtained  on  the  100-ma  scale. 

■  "’'ts  and  matched  pair  metalized 
ge  multipliers  are  rated  as 
hin  1  percent  accuracy.  The 
’tifier  is  a  copper  oxide  type, 
verall  dimensions  are  7  x  5i  x  3 
.nches,  and  the  instrument  is  sup¬ 
plied  complete,  with  self-contained 
battery  supply. 

Model  419  multitester  is  a  combina¬ 
tion  a.c-d.c.  voltmeter,  milliameter, 
ammeter,  capacitymeter,  ohmmeter 


Quiet, 

Archimedes 


Stop  shouting,  "Eureka"  .  . .  li 
we  yelled  each  time  we  found  a 
few  things,  this  little  town  would 
need  more  than  on  anti-noise 
ordinance. 


Every  day,  our  staff,  trained 
by  many  years  of  experience  in 
purchasing  and  supplying  tech¬ 
nical  radio  ports,  locotes  hord-to- 
find  equipment  that  is  needed  in 
vital  war  jobs.  In  some  instances, 
we  can  make  immediate  deliveries 
from  the  wide  range  of  apparatus 
and  components,  saved  from  our 
normal  pre-war  stock  for  just  such 
emergency  orders.  However,  if  the 
components  ore  not  on  our  shelves, 
we  can  quickly  locate  the  source  of 
whatever  material  you  require, 
and  expedite  these  deliveries. 


"ifit  -  and  -  miss"  methods  .  of 
searching  are  costly.  We  can  save 
both  time  and  expense.  Let  Harvey 
find  it  for  you. 


and  inductance  meter,  and  is  built 
without  the  use  of  a  copper  oxide 
rectifier.  A-c  scales  are  linear  with 
d-c  scales.  Sensitivity  is  rated  2,000 
ohms  per  volt;  accuracy  to  within  1 
percent.  The  capacity  meter  is  di¬ 
rect  reading  and  the  ohmmeter 
comes  supplied  with  a  self-contained 
power  supply. 


INSULATING  VARNISHES 
VITAL  TO  MP  OF  THF  AIR 


Above  the  clouds,  you  will  find 
DOLPH’S  Insulating  Varnishes  serv¬ 
ing  our  flag  by  protecting  the  electri¬ 
cal  control  units  of  the  MPs  of  the 
Air.  A  mere  film  of  insulating  var¬ 
nish,  only  a  few  mils  thick,  is  playing 
an  important  part  in  "delivenng  the 
goods”  to  the  Axis. 

When  in  need  of  insulating  var¬ 
nishes,  specify  DOLPH’S  and  assure 
yourself  that  your  electrical  units  are 
getting  extra  protection. 

DOLPH’S  VARNISHES  PROTECT 
THESE 

AIRPLANE  CONTROL  UNITS: 

Radio  Dynamotors 
Solenoid  Starting  Relays 
Unshielded  Battery  Booster  Coils 
Landing  Gear  Control  Units 
Remote  Indicating  Autos^  Units 
Variable  Pitch  Propeller  Controls 
Ignition  CoHs — Generators 
Inverters — Starters 

MANUFACTURERS  OP 

CHINALAK  and  SYNTHITE  In- 
sulating  Varnishes 
DOLCOTE  Cable  Enamels 


JOHN  C.  DOLPH  COMPANY 

Mu  of»ny  Varnnh  Specio/Jih 

i69-A  Emmet  St  ,  Newark,  New  Jersey 


This  particular  model  is  available 
in  three  types  which  include  Model 
419P  (supplied  in  a  case).  Model 
419C  (open  face  bench  type  with  an 
4i  inch  meter),  and  Model  319V-7 
(an  upright  instrument). 

Radio  City  Products  Co.,  Inc.,  127 
West  26th  St.,  New  York,  N.  Y. 


Vibrating  Reed 
Frequency  Meters 

Vibrating  reed  frequency  meters 
are  for  use  on  engine  generator  sets, 
in  labs,  telephone,  television,  radio 
service,  as  well  as  in  many  types  of 
electronic  equipment.  The  meter  con¬ 
sists,  of  a  dial,  central  mounting 
frame,  series  of  spring  steel  reeds, 
reed  mounting  bar,-  individual  driv¬ 
ing  coil,  permanent  magnet  sur¬ 
rounding  each  bank  of  reeds,  a  series 
resistor,  and  terminal  studs.  In  op¬ 
eration,  the  alternating  current  (or 
interrupted  direct  current)  excites 
the  driving  coil.  As  each  reed  is 
adjusted  to  respond  by  resonance  to 
but  one  frequency,  the  one  reed  “in 
tune”  with  the  frequency  in  the  coils 
will  respond  by  vibrating  rapidly  be¬ 
cause  of  polarization  by  the  perma¬ 
nent  magnet,  and  induced  magne¬ 
tism  from  the  coil.  A  series  resistor 
adapts  the  instrument  to  specified 
operating  voltage.  The  frequency  of 
the  current  can  be  read  opposite  that 
reed  on  the  graduated  face  of  the 
instrument.  If  the  frequency  is  frac- 
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MSrjJl  STAMPINGS,  ht. 

Division  Of  THE  FRED  GOAT  CO.,  INC 
Mochinery  Speciolisis  since  1893 
314  DEAN  STREET  BROOKLYN,  N.  Y 
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INSTRIIMENTS 


A  WORD  ABOUT  DELIVERIES 

Naturally  deliveries  are  subject  to  necessary  priority 
If  ^'dations.  We  urge  prompt  filing  of  orders  for  delivery 
us  expeditiously  as  may  be  consistent  with  America  s 
War  effort. 

TRIPLETT  ELECTRICAL  INSTRUMENT  CO. 


BLUFFTON.  OHIO 


for  example,  60,5  cps — the  60 
fyd«  vibrate  to  about  half 

full  amplitude,  and  the  61  cycle 
will  vibrate  similarly. 

Some  of  the  features  claimed  for 
the  instrument  include:  full  and  half 
^  increments ;  sharp  or  broad  re- 
ipoQse;  power  consumption  average 
less  than  2  watts  and  as  low  as  i 
ffatt;  voltage  range  from  8  volts  up, 
depending  on  the  model  (an  ex¬ 
ternal  series  resistor  is  used  above 
jOO  volts)  ;  combination  of  reeds  are 
available  in  frequency  ranges  of 
20  cycles,  or  up  to  425  cycles,  (lower 
or  higher  ranges  are  available  for 
gpecial  services) ;  accuracy  is  +0.3 
percent  on  full  cycle  increments, 
^2  percent  on  half  cycle  incre¬ 
ments  (both  at  normal  tempera¬ 
ture)  ;  the  instrument  is  not  affected 
by  wave  form,  normal  temperature 
changes,  or  external  magnetic  fields. 

Bulletin  VF-48  contains  complete 
information  on  the  meters,  and  is 
available  from  the  manufacturer, 
J-B-T  Instruments,  Inc.,  New  Haven, 
Conn. 


An  Important  Factor  in 
Rad  io  and  Electronics 

S.  S.  Whit*  FlciibU  Shafts 


•r*  fitting  in  •fFsetivnIy  in  many 
radio  and  alactronie  davalopmants— in  soma  casat,  for  trans¬ 
mitting  power — in  others,  for  providing  remote  control — 
and  in  still  others,  as  a  means  of  centralizing  controls  while 
permitting  controlled  members  to  bo  piacod  in  positions 
most  dasirabla  from  tha  standpoints  of  circuit  efficioney  and 
ease  of  assembly  and  servicing. 

S.  S.  Whif*  offers  fhe  widest  rang*  of  flasibi*  shaft  siias 
and  characteristics  in  both  th*  power  drive  and  ramota 
control  types — also  flasibla  casings  and  shaft  and  casing  and 
fittings. 

DATA  FOR  ENGINCERS 

•ULLETIH  1238— Power  Drive  HaxibU  Shafts. 

BULLETIN  31-42— Romota  Control  Flaiibl*  Shafts. 

Copies  mailed  fe'yee  on  request 


CONSULT  S.  S.  WHITf 
whtm  ttm  m0»4l  jUatM*  AUt 

/•r  enrimtmimf  aid  im  mUetime  tmd 
MplaOia  jUatM*  shafts  fas-  ana  ra- 
mmta  aamirat  as  pataar  driae  appUea- 
Nan.  At  praaamt,  at  sassssa,  aas  prod- 
aa$a  mad  aaraiaas  ara  eomdiiad  ta  wash 
eamnaeted  with  war  prodiutian. 


Th*  t.  8.  Whit*  Dented  Mig.  Co. 

INDUSTRIAL  DIVISION 

Dapertaiant  Z,  10  East  40th  St..  New  York.  N.  T. 


Magnifying  Scale 

.Micro-Scale”  is  a  new  magnifying 
cale  for  use  in  laying  out  tools  and 
iies;  measuring  piece  parts,  check¬ 
ing  tools,  etc.,  in  defense  plants.  It 
lunsists  of  a  standard  machinist’s 
icale  divided  into  64th  of  an  inch, 
md  a  magnifying  attachment.  The 
'magnifier  is  a  patented  plastic  lens 
nnunted  on  a  slide  block  which  is 
i^ed  to  check  the  length  of  parts, 
lepths  of  holes,  center  distances  in 
ayouts,  finishes  of  metal,  etc.  The 
icale  will  lie  flat  when  carried  in  a 
'ocket 

Leonard  Engineering  Company, 
■apitol  View,  Silver  Spring,  Md. 
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[*ercenlage  Timer 

Chis  instrument  automatically 
ontrcil^  the  percentage  of  time  at 
diich  any  a-c  circuit  can  period- 
be  closed  or  opened  out  of  a 
^ite  length  of  a  time  cycle.  It  is 
srtii'ilarly  applicable  where  one 
unction  bears  a  definite  time  rela- 
ion  in  percentage  or  operation  of  a 
Kond  function  such  as  to  regulate 
ny  input  to  electrically  operated 
uma.es,  ovens  or  heaters;  controll- 
ig  the  proportionate,  flow  of  chem- 


bluWTOH 


IFiTRONICS 


AMPERin 

BATTERY  CURBENT  A  VOLTAGE 

REGULATORS 


Features: — 

1.  Amperites  cut  battery 
voltage  tiuctuation  from 
approx.  50°o  to  2°o. 

2.  Hermetically  sealed  — 
not  affected  by  altitude, 
ambient  temperature, 
or  humidity. 

3.  Compact,  light,  and 
inexpensive. 

Now  used  by  U.  S.  Army, 

Navy,  and  Air  Corps. 

Send  us  your  problem. 


VOLTAGE  OF  24V  J  WITH  AMPf  RITE 
BATTERY  &  CHARGER  i  VOLTAGE  VARIES 
VARIES  APPROX.  j  ONLY 

50%  :  2% 


MARINE  •  AIRCRAFT  •  - \  - 

SIGNAL  CORPS  and  INDUSTRIAL  APPLICATIONS 


Write  for 
your  copy 
of  the 

Gotbard  Catalog 


W  MANUPACTURING  COMI 


You  will  wont  a  copy  of  this  new  Catalog 
which  illustrates  and  describes  the  com¬ 
plete  line  of  Standard  Model  G^thard  Pilot 
Light  Assemblies,  giving  dimensional  dia¬ 
grams  and  prices.  If  you  have  a  special 
Pilot  Light  requirement — ask  Gk>thard  Engi¬ 
neers  for  a  solution. 


MANUPACTURING  COMPANY  *1310  North  Nisth  Street  •  Sprisgfield,  III. 


icals  for  boiler  feed  water  treatment, 
etc.  It  has  a  self-starting  synchron¬ 
ous  motor  which  drives  a  cam  oper¬ 
ated  switch  mechanism  through  the 
medium  of  an  enclosed  gear  train. 
The  percentage  of  operating  time  « 
a  function  of  the  motor  driven  cam 
in  relation  to  a  similar  stationary 
cam  fixed  to  a  calibrated  dial.  Vary- 
ing  the  position  of  the  stationary 
cam  alters  the  relation  between  the 
contact  mechanism  and  opens  and 
closes  it  a  defintie  percentage  of  the 
total  cycle  as  indicated  on  the  dial. 

The  timer  is  available  in  different 
time  ranges,  ranging  from  30  sec- 
onds  to  60  minutes  total  cycle.  The 
single  pole,  single  throw  contact  is 
rated  at  10  amp  at  115  volt  or  5 
amp.  The  entire  timer  is  enclosed  in 
a  dust  tight  case  for  fiush  mounting. 
It  also  can  be  furnished  with  various 
types  of  surface  mounting  steel  con¬ 
nection  boxes. 

R.  W.  Cramer  Co.,  Inc.,  Center- 
I  brook.  Conn. 


Seamless  Plastic  Tubing 

“Tulox”  TT  seamless  plastic  tub¬ 
ing  is  now  available  in  all  diameters 
up  to  2i  ins.  O.D.  Extruded  from 
Tennessee  Eastman  cellulose  acetate 
butyrate,  this  tubing  is  available 


from  warehouse  stocks  throughout 
the  country  through  Crane  Com¬ 
pany,  Chicago,  Ill.,  and  Julius  Blum 
&  Company,  Inc.,  New  York  City. 
The  tubing  is  manufactured  by  Ex¬ 
truded  Plastics,  Inc.,  Norwalk,  Conn. 

Improved  Electrolytic 
Condensers 

The  PLUG-IN  dry  electrolytic  con¬ 
densers  which  are  illustrated  are  for 
use  in  the  elimination  of  low  fre¬ 
quency  ripple  (2 — 100  cps).  They 
are  small,  lightweight,  easy  to  mount 
or  remove,  and  are  designed  to  per¬ 
form  efficiently  under  adverse  tem¬ 
perature  and  climatic  conditions.  The 
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STtYEMS 


Cpeed  WorkinqTools 

'  'pi  (i^pehaUt^fU 

Sew  jnd  Old  Workers  find  SPINTITE  the 
Ijsfest  wrench  for  speedy  assembly  of  small 
parts. 

SfjndAP^  litci  K«s  «o<kct«  from 

)  to  S  8  '  Knvrted  Round  jnd 
S^wKt  S<kef«  on  social 

•rdcf  — 

SPINTITC  •orkt  like  4  »«frw  driver  ^ 


\\\\ 


\\\W\ 


WALDEN,  INC! 


condensers  can  be  sealed,  or  they 
may  be  soldered  or  welded  into  the 
unit. 

Sprague  Specialties  Co.,  North 
Adams,  Mass. 


Tandem  Controls 

No.  42  Series  Control  was  developed 
to  meet  radio  and  electronic  require¬ 
ments  where  simultaneous  control  of 
several  circuits  is  necessary.  A  plu¬ 
rality  of  circuits  (up  to  twenty-four) 
can  be  controlled  by  the  single  shaft 
of  this  unit.  Case  design  permits 
nesting  and  locking  of  all  units  into 
a  compact  stack.  Metal  end  discs 
and  tie  rods  hold  the  cases  together 
and  provide  further  rigidity.  The 
single  shaft  passes  through  and 


AMPERED 
DARLINGS 

Don't  look  so  sad.  pooch.  Be¬ 
fore  this  war  upset  everything, 
many  on  ABBOTT  was  a  “pam¬ 
pered  darling"  too  . . .  cozily  nes¬ 
tled  in  a  protected  radio  shack . . . 

Now,  ABBOTT  transmitters  and 
receivers  are  subjected  to  many 
front  line  rigors  and  inconven¬ 
iences.  But  they  are  tough  little 
units,  none  the  worse  for  being 
kicked  around. 


J^I^CESTtR,  MASSACHUStTTS,  U.  S.  A. 


locks  with  each  rotor  in  the  stack. 
Thus  the  finished  assembly  is  really 
a  single  control  with  several  inde¬ 
pendent  sections  for  as  many  inde¬ 
pendent  circuits.  All  units  pass 
through  the  same  degree  of  rotation 
as  the  single  shaft  is  rotated.  Indi¬ 
vidual  units  can  be  of  any  standard 
resistance,  taper,  taps  and  hop-offs 
to  meet  individaul  circuit  require¬ 
ments. 

Clarostat  Mfg.  Co.,  Inc.,  285 
North  6th  Street,  Brooklyn,  N.  Y. 


Split-core  Current 
Transformer 

This  transformer  supplements,  but 
does  not  replace,  the  manufacturer’s 
“Universal”  closed-core  transformer. 
When  used  on  60  cps  with  an  a-c 


This  is  an  ABBOTT  TR-4,  one  of  our  stand¬ 
ard  models  —  a  compact  and  efficient  ultra 
high  frequency  transmitter  and  receiver.  It 
is  only  an  indication  of  the  fyps  of  apparatus 
that  We  con  and  do  produce.  Our  facilities 
.  may  be  of  assistance,  ii  you  hove  a  problem 
within  the  scope  of  our  activities. 


8  WEST  II  STREET-NEW  YORK,  N.  Y 
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u^mro  youR 

MICROPHONE . 


Youll  Get 
More  Out 
of  It! 


UlIkiHt 

(f  Salim 
Mrtir.iajkt 
ditirionilis 
NCI  ITS  bm 


How  TURNER 
Microphones  Can 
Live  to  an  Active 
Did  Age . .  • 

Turner  Miaophones  ere  pre> 
cision  engineered  to  give  you 
long  end  feithful  service.  How¬ 
ever,  all  Microphones  are  deli¬ 
cate  and  sensitive  instruments, 
and  will  serve  longer  and  better 
when  treated  with  respect. 

Ujj'  Use  good  judgment  in 
handling  your  mike.  Read  the 
instructions  and  follow  them.  If 
it  givtfr  trouble,  send  it  to  the 
^ct(^  or  its  dealer  for  repair. 

^vOn  T I  Open  the  miaophone 
case.  To  do  so  exposes  the  sen¬ 
sitive  parts  to  mechanical  and 
chemfi»i  damages  which  can  and 
will  ruin  the  microphone. 

f 

,  Writ*  tod«y  for  your 
free  copy  the  new 
Turner  Microphone 
Cetolog. 


liS^DYNAMOICRj 

AreOnTheJobToGetDieni 

OVER  THE  SPOT 


2S4 


ammeter  imposing  a  burden  of  10- 
volt-amps,  the  readings  are  correct 
within  1  percent  on  the  600-amp 
range,  within  1  percent  on  the  300- 
amp  range,  and  within  2  percent  on 
the  150-amp  range.  When  used  with 
a  graphic  wattmeter,  the  readings 
of  the  instrument  are  affected  both 
by  ratio  and  phase  angle  errors,  but 
the  effect  of  phase  angle  is  negligible 
when  the  power  factor  is  near  100 
percent.  As  the  power  factor,  de¬ 
parts  from  unity,  the  error  due  to 
phase  angle  increases  rapidly.  The 
phase  angle  error  of  the  600-amp 
range  is  small,  on  the  300-amp 
range  it  is  moderate,  and  on  the 
150-amp  range  is  still  higher. 

Two  distinct  features  claimed  for 
the  instrument  are  that  it  is  de¬ 
signed  for  a  ten  volt-amp  Durden 
which  approximates  that  imposed 
by  most  graphic  meters;  and  that  by 
interleaving  the  lamination  at  the 
joints  in  the  core,  the  phase  angle 
errors  are  held  very  low. 

Bulletin  No.  842  describes  the  in¬ 
strument  thoroughly  and  contains 
graphs.  It  is  available  from  The 
Esterline-Angus  Co.,  Inc.,  Indianap¬ 
olis,  Ind. 


Hairline  Indicator 


Hairline  indicators  (made  to  cus¬ 
tomer  specifications)  consist  of  a 
fine  line  engraved  on  a  small  sheet 
of  Vinylite,  plastic-inch  filled.  The 
indicator  itself  is  a  sheet  of  plastic 
40/ 1000th  of  an  inch  thick  which 
can  be  supplied  in  any  size,  thickness 
or  width  of  line  (widths  may  be  as 
narrow  as  1/1000  of  an  inch,  or 


Winco  Dynamotort  are  al¬ 
ways  raady  to  "dish  it  out 
.  .  .  whathar  in  tha  numbing 
cold  of  tha  stratosphera  or 
in  tha  flaming  dasart  heat. 
Right  on  the  job— constant 
and  reliable  — they  supply 
power  that  will  keep  your 
communications  clear  and 
intelligible. 

Simple  or  comple*.  what¬ 
ever  your  specifleations,  we 
believe  Winco  will  meet 
them.  Already  our  engineers 
have  done  marvels  in  light¬ 
ening  weight,  increasing 
efficiency  and  eliminating 
hash.  They  are  at  your  ser- 
vice  for  new  or  special  de. 
signs.  Simply  write  or  wire 
us.  No  obligation,  of  course. 


heavier).  The  indicators  maintain 
dimensional  stability  under  all  con¬ 
ditions  of  humidity  and  temperature. 

Information  as  to  how  these  indi¬ 
cators  may  be  adapted  to  particular 
needs  of  optical  engineers  or  others 
may  be  obtained  from  the  manufac¬ 
turer,  Printioid,  Inc.,  93  Mercer  St, 
New  York,  N.  Y. 


I  m,  * 


OYNAMOTOPS 
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Qo^xial  Cable  and  Cable  Accea- 
In  this  16-pafire  bulletin, 
yeh  is  made  up  of  a  combination 
l^eral  small  bulletins,  the  per- 
Kinsnce,  applications,  dimensions, 
iiehanical  and  electrical  proper- 
li  of  coaxial  cables  are  given, 
i^ed  terminals  for  coaxial  cable 
id  attachments  for  sealed  termin- 
li,  connectors  for  soft  and  hard 
ilde,  reducer  connector,  junction 
tnd  other  accessories  for  coax- 
ll  cable  are  described  and  illus- 
nted.  Gas  equipment  and  dehy- 
^ted  air  equipment  are  explained, 
inew  t)i>e  of  cable  terminal,  glass- 
Hoetal  seal,  especially  suited  for 
lifh  frequencies  is  described  and 
llnstrated  together  with  gas  fit- 
infi  for  glass  seals.  The  principle 
f  operation  and  the  features  of  a 
ireet  reading  phase  monitor  for 
M  in  directional  arrays  and  re* 
lote  indicating  antenna  ammeters 
iK  also  included.  Bulletin  avail- 
ble  from  Victor  J.  Andrew  Co.  363 
1. 75th  St.,  Chicago,  Ill. 


Some  of  Our  “Secret”  Weapons 
Will  Be  Available 
For  Your  Post-War  Products 


Naturalljr,  many  recent  electronic  im¬ 
provements  are  military  secrets.  But  there 
IS  nothins  secret  about  the  fact  that  many 
of  today's  war-time  applications  will  re¬ 
volutionize  tomorrow's  peace-time  pro¬ 
ducts.  New  Conceptions  of  tolerances, 
hardly  dreamed  of  in  pre-war  products, 
provide  unusually  accurate,  crystal-select¬ 
ed  pick  ups  instandy.  Your  business  future 
may  depend  upon  the  desicninc  or  re- 
desisnins  such  improvements  into  your 
post-war  models.  Akhoush  our  present 
output  coes  into  war-essential  channels, 
our  thinkins  is  not  subject  to  priority. 
Our  application  ensineers  will  be  happy 
to  make  recommendations  involvins  the 
use  of  war-perfected  crystal  units  for 
"future"  products. 


Gmnfimntan  Products  Division  of 

HENNEY  MOTOR  COMPANY 

H*in*  Ofru*  .  niUPOtT,  ILLINOIS 
ProdtKtInii  0«lc«  and  Pactary  •  OMAHA,  NIBtASKA 


Photoelectric  Relays  and  Magnet 
fire.  Bulletin  G£!A-1765E  de- 
crib«8  and  illustrates  photoelec- 
ric  relays  for  automatic  control, 
'he  general  purpose  relays  illus- 
rated  are  types  CR7505-K2  relay, 
or  indoor  use  on  110  v,  CR7506- 
^105  relay,  for  indoor  use  on  115  v 
nd  CR7505>K108  outdoor  relay. 
Bulletin  GEA-3911  describes  For* 
lex  magnet  wire.  In  this  28-page 
atalog  the  history,  properties  of 
'cnnex,  advantages,  types  avail- 
Me,  application  and  data  tables 
re  covered. 

Both  Bulletin  GEA-1755E  and 
illetin  GEA-3911  are  available 
rora  General  Electric,  Schenectady, 


SAVE  TIME  .  .  .  SPEED  PROCUREMENT 

Our  specialized  service  greatly  simplifies 
your  procurement  problems.  You  get 
everything  you  neeo  in  Electronics  and 
Radio  faster,  easier  from  this  one  depend¬ 
able,  central  source.  Over  10,000  items 
for  laboratories,  maintenance  and  produc¬ 
tion,  for  war  training  and  combat.  Our 
large  stocks  speed  delivery  of  emergency 
needs.  Our  experienced  staff  is  ready  to 
help  you.  If  you  do  not  have  your  copy  of 
the  new  streamlined  1943  Allied  Buying 
Guide,  send  for  it  now  .  .  .  i/’s  Free. 

Write,  Wire  or  Phone  Haymarktt  6800. 

ALLIED  RADIO  CORPORATION 
S33  W.  Jackson  Blvd.,  Dopf.  24-f-3,  Chicago 


FREE 

Mott  Compimtm,  Up-to-Datm 

1943  BUYING  GUIDi^ 


Itctrical  Contacts.  Catalog  No. 
>2  discusses  the  design,  manufac- 
>re  and  application  of  electrical 
)Dtaets  of  silver,  platinum,  tung- 
molybdenum  and  several  other 
*t8l8  and  alloys.  The  physical 
se  and  shape  and  the  particular 
^plications  to  which  each  metal 
id  alloy  is  best  suited  are  also 
fwsnted.  Bulletin  No.  162  from 
illite  Tungsten  Corp.,  Union  City, 


Coodtnsora 

Transfomion 

Roslstora 

ahoostats 

Ralays 

Switcftoa 

Ractiflart 

Tubas 

Wirt  a  CaMt 
Battariss 


Sacfcats 
Tast  Eqaip. 
Pawar  Supplitt 
Caavartars 
Public  Addrtss 
brtarcom 
Pbate  Calls 
Calls 
Taols 
Rtcaisars 
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You  Can’t  Work*  Em,  If  They  Can’t  Hear  You! 

*  Radio  “Shorthand”  for  R  or  meaning,  “Your  message  received!” 

AIRPORT  RADIOPHONE  TRAFFIC  CONTROL  BY 


OXFORD-TARTAK  RADIO  CORP. 

391 1  S.  MICHIGAN  AVE.,  CHICAGO,  ILL. 


VALPEY 


VICTORY 

SPLIT  SECOND  COMMUNICATIONS 
ARE  VITAL  TO  OFFENSIVE  ACTION 
ON  THE  BATTl  E  FRONT. 


VALPEY  CRYSTALS 
BY  THE  THOUSANDS  ARE 
INSURING  RELIABLE 
TRANSMISSION  OF 
TACTICAL  ORDERS 
AT  THE  BATTLE 
FRONTS  ALL 
OVER  THE 
WORLD 


Crystals 
Manufactured 
Exclusively 
Since  1931 


THE 

VAIPEY  CRYSTALS 

HOLLISTON 
MASS. 

Established  1931 


Radio  Communication  Equipaieni 
Government  specified  tele^rfan; 
transmitters,  dual  frequency  lo^ 
range  mobile  transmitters, 
control  transmitters,  radio  tti, 
phone  transmitters,  four  ha^ 
transmitters  and  PA  system' 
marine  radio  telephone  equinmen 
u-h-f  transmitter  -  receivers  ar 
covered  in  this  twelve  page  bul!( 
tin.  Communication  equipment  fo 
pleasure  boats,  yachts,  tugs  an 
large  craft,  radio  telephone  an 
telegraph  equipment  for  geners 
communication  purposes,  mod^r 
high  fidelity  transmitters  for  tixe 
and  mobile  operation  and  equii 
ment  for  specialized  application 
are  also  covered.  Available  froi 
Transmitter  Equipment  Mfg.  Co 
Inc.,  345  Hudson  St,  New  Yor! 
N.  Y. 

Cut-off  Wheels.  Rimlock.s  are 
new  development  in  diamond  cni 
off  wheels,  made  especially  fc 
quartz  cutting.  Rimlock  blades  ar 
made  in  steel  bond  and  copp.: 
bond.  They  may  also  be  used  fo 
cutting  glass,  tile,  ceramic  an 
vitreous  products,  glazed  fac 
brick,  porcelain  and  material  o 
similar  construction.  Other  opeu 
tional  ideas  are  given  and  a  stod 
list  is  included.  Felker  Mfg.  Cc 
Torrance,  Calif. 

Photocopy  Machine.  Apeco  copi 
ing  machine  makes  copies  uirei ' 
from  blueprints,  drawings,  trachic 
bills  of  material,  special  wiring! 
mechanical  diagrams,  field  plar 
specifications,  useable  new  copi: 
of  old  tracings  and  departments 
orders.  Copies  can  be  made  up  I 
18  X  22  inches,  weighs  ten  pours 
and  operates  on  either  a-c  or  d- 
Folder  available  from  .Anierici 
Photocopy  Equipment  Co.,  2849 1 
Clark  St.,  Dept.  157,  Chicago,  IlL 

Reference  Manual.  Design  da 
on  cathode-ray  equipment  and  fa 
tors  upon  which  final  specificat;: 
rests  are  covered  in  this  referen 
manual.  Characteristics  and  d 
scriptions  of  all  DuMont  cathc 
tubes,  oscillographs  plus  appl- 
tion  notes  are  included,  also 
equipment  developed  for  particu! 
laboratory  and  production  test" 
projects.  Copies  available  fr( 
Allen  B.  Du  Mont  Labs,  Inc.; 
Main  Ave.,  Passaic,  N.  J. 


236 


May  1943  — ELECTROM' 


l«ipmen( 

tel*  Kfap; 
ncy  lonj 
'8.  trafii| 
iio  tela 
ir  bai 
system^ 
lull  imp 
■ers  ap 
ge  hui: 

>nient  fo 
tugs  am 
lone  am 
genen 

■tiddc. 

for  fix. 
id  equi: 

plicatio: 
ible  froi 
Mfg.  Co 
ew  Yorl 


pBOTOVOliT 

Electronic  Timer 


for 


TDBE  PBOTECnON 


•  For  DC  or  AC.  ¥0710111  Toltaqoi 
and  iroquoncioi 

•  No  mechonicollr  moTinq  ports 

•  Immodiote  outomotic  rosottinq 

•  Dolor  periods  from  1/10  soc.  up 

•  Standard  units  con  bo  combined  for 
••quence  of  soTerol  timinq  periods 


loquirioo  roqardiaq  spocial  timinq  prob- 
J«mt  inoitod.  Stoto  "q"  requirements. 


PHOTOVOLT  COUP. 

SS  Madison  Aee.  New  York  City 

AIm;  •  DC  Amplifiers 
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Automatic  Ballast 'Regulating  Tube. 
In  a  four  page  folder  the  regulating 
characteristics,  curves  and  circuits 
for  automatic  ballast-regulating 
tubes  are  given.  Amperite  Co.,  561 
Broadway,  New  York,  N.  Y. 


Shiftograph.  A  perpetual  work 
shift  schedule  on  a  modified  slide- 
rule  basis  showing  executives  how 
to  operate  equipment  on  various 
time  schedules  depending  upon  the 
number  of  crews,  number  of  weekly 
hours  and  percent  plant  activity. 
Available  to  executives  and  plant 
managers  from  George  S.  May  Co., 
Channin  Bldi;..  New  York.  N.  Y. 


Automatic  Control  Units.  Bulle¬ 
tin  No.  140  describes  and  illustrates 
magnetic  contactors,  reversing  con¬ 
trols,  automatic  reset  timers,  proc¬ 
ess  timers,  program  clocks,  remote 
control  switches,  and  automatic 
transfer  switches.  The  details  of 
construction,  latest  improvements, 
applications  and  price  lists  are  in¬ 
cluded.  Zenith  Electric  Co.,  152  W. 
Walton  St.,  Chicago,  Ill. 


Dynamotors.  The  Carter  Magmo- 
tor  Memo  is  a  journal  devoted  to  the 
operating,  servicing  and  mainte¬ 
nance  of  dynamotors.  This  journal 
contains  the  latest  dynamotor  and 
generator  developments,  service 
kinks,  timely  articles  and  round  ta¬ 
ble  discussions.  Available  from 
Carter  Motor  Co.,  1608  Milwaukee 
Ave.,  Chicago,  111. 


Electronic  Equipment.  "Electronic 
Index”,  Bulletin  No.  170,  contains 
information  on  new  rectifiers,  rpm 
controls,  converters,  inverters  and 
cycle  changers.  Available  from  Elec¬ 
tron  Equipment  Corp.,  Palm  Springs, 
Calif. 


Multi-contact  Timers.  Bulletin  3000 
gives  the  applications,  construc¬ 
tion,  standard  features  and  motor 
style  selection  of  type  MC4-60M 
multi-contact  timer.  This  model  is 
a  controller  for  sequential  opera¬ 
tion  of  solenoids,  valves,  motors, 
machine  tools,  signaling  systems, 
laboratory  tests,  mixing  equipment 
and  heating  and  ventilating 
systems.  Bulletin  3000  available 
from  R.  W.  Cramer  Co.,  Inc.,  Center- 
brook,  Conn. 


[American 
Beaut 


ELECTRIC 

SOLDERING 

IRONS... 


EMBODY  those  features  that 
specialized  experience,  dating 
from  1894,  has  demonstrated  to 
be  desirable  for  efficient  and 
lasting  service.  That  is  why  they 
are  preferred  by  those  who  meas¬ 
ure  the  value  of  a  tool  or  me¬ 
chanical  device  by  the  service  it 
renders. 


TEMPERATURE 
REGULATING  STAND 


This  is  «  thermostatically  controlled  de¬ 
vice  tor  the  regulation  of  the  tem¬ 
perature  of  an  electric  soldering  iron. 
When  placed  on  end  connected  to  this 
stand,  iron  may  be  maintained  at  work¬ 
ing  temperature  or  through  adjustment 
on  bottom  of  stand  at  low  or  warm 
temperatures. 


For  further  hfermafion 
or  doterlpflro  Utoratoro, 
write 


AMERICAN  ELECTRICAL 
HEATER  COMPANY 

DETROIT,  MICH.,  U.  S.  A. 


237 


Tubes.  “Tips  on  making  Trans¬ 
mitting  Tubes  Last  Longer”  is  the 
title  of  a  booklet  written  as  an  aid 
to  users  of  electronic  tubes  in  the 
industrial  and  broadcast  fields.  Five 
general  rules  are  listed;  a  chapter 
on  how  to  double  the  life  of  tung¬ 
sten  filament  tubes,  another  on  how 
to  make  mercury-vapor  tubes  last 
longer,  one  on  tube  rest  periods  and 
one  explaining  why  cooler  tubes 
last  longer.  RCA,  Victor  Div.,  Cam¬ 
den,  N.  J. 

RCA  Tube  Handbook  All-Types 
HB-3  contains  general  information 
on  receiving  transmitting,  and  cath¬ 
ode-ray  tubes,  phototubes  and  mis¬ 
cellaneous  tubes.  Data  for  each 
type  included  in  the  handbook,  is 
covered  in  the  general  section. 
Available  on  subscription  basis. 
RCA  Commercial  Eng.  Section,  Har¬ 
rison,  N.  J. 

RCA  phototubes  for  light  oper¬ 
ated  relays,  light  measurements  and 
sound  reproduction  are  covered  in 
this  16-page  folder.  The  theory, 
construction  and  operation  are  ex¬ 
plained.  Circuits,  curves  and  charts 
are  included.  RCA  Commercial  Eng. 
Section,  Harrison,  N.  J. 

“Radio  and  Electronics”  is  a 
booklet  which  describes  the  part 
played  by  radio  and  electronics  in 
this  war.  The  booklet  points  out 
how  war  speeds  development,  how 
electrons  are  produced,  how  radio 
tubes  perform,  and  the  outstanding 
results  of  research.  Radio  Corpora¬ 
tion  of  America,  30  Rockefeller 
Plaza,  New  York,  N.  Y. 

Revised  edition  of  the  RCA  Guide 
for  Transmitting  Tubes,  designed 
especially  for  radio  engineers  and 
technicians  in  the  armed  service  and 
war  industries.  Commercial  Engi¬ 
neering  Section,  RCA,  Harrison, 
N.  J. 

RCA  Tube  Picture  Book  enables 
visual  instruction  in  the  construc¬ 
tional  details  of  various  types  of 
vacuum  tubes.  The  book  consists  of 
16  pages;  there  are  8  charts  which 
can  be  used  for  display  mounting. 
Commercial  Engineering  Section, 
Harrison,  N.  J.,  ten  cents  each. 


The  success  oi  every  Hying  missioi 


depends  oti  the  accuracy  and  n 
bility  of  electrical  indicating  in< 
ments. 


Making  them  for  combat  aircraft 
a  responsibility  to  which  the  Bo( 
organization  is  bringing  its  clo» 
attention  and  best  skills. 


Radio  phones  are  the  ears 

of  our  fighting  men.  With¬ 
out  them  we  couldn’t  win.  So 
it’s  significant  that  the  U.  S. 
Air  and  Signal  Corps,  insisting 
on  reliability,  use  so  many 
MURDOCK  Radio  Phones. 

For  39  years  these  phones 
have  been  the  choice  of  radio 
experts  for  super-sensitivity, 
clear  reception,  unusual  per¬ 
formance.  They’re  precision- 
built  to  make  you  bear  better. 

That’s  why  MURDOCK 
Radio  Phones  are  America’s 
"War  Ears.”  Write  to  Dept.  60 
for  New  Catalogue. 


House  Organ.  In  the  February- 
March  issue  of  Wheeleo  Comments 
there  is  an  article  “Prolong  Instru¬ 
ment  Life”  which  is  a  convenient 
guide  on  instrument  care.  Available 
from  Wheeleo  Instruments  Co.,  Har¬ 
rison  and  Peoria  St.,  Chicago,  Ill. 


REG.  U.  S.^”  MURDOCK  >PAT  OFF. 


Manufacturers  of  Electrical  and  Sji’I 
tional  Instruments  for  Aircraft. 


Wm.  J.  Murdock  Co. 

Chelsea,  Mass. 


Money  makes  the  war  go! 
BUY  BONDS  TO  HASTEN  VICTORY 
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DX  CRrSTAl  CO 


GENERAl  Offices  1841  W  CA8ROIL  AVE  ,  CHICAGO,  III.;  USA 


J  Riissiei 


STAR  is  equipped  to  proauce  STEATITE  pieces 
in  great  variety,  extruded,  machined  or  pressed. 
STAR  STEATITE  meets  government  specifications 
for  Grade  G  ceramics.  It  has  a  low  loss  factor,  well 
suited  for  radio  and  television  equipment. 


EI*ctroaics 

Dapartmani 


M  DO  YOU  NEED  [J 

V  IH 


SEND  SPECIFICA¬ 
TIONS.  SAMPLES 
AND  BLUEPRIFTTS 
WILL  BE  SUBMITTED 
PROMPTLY. 


WHAT  ARE  YOUR  DE¬ 
LIVERY  SCHEDULES? 
LET  US  HELP  YOU 
MEET  THEM. 


DIAL  LIGHT  CO.4^ 


90  WEST  STREET  •  NEW  YORK.  N.  Y, 


•  y  I  y  C  I  Preferred  where  tmrUhle  light  intensity  is 

i  I  t  •  required;  Series  D.V .  sues  superior  mechau- 

icil  shutter;  Series  D.P.  uses  Polaroid  discs. 

"Beat  the  Promise'’  with  Dialco!  Leaders  in  this 
field,  we  are  geared  for  high-speed  service! 

Send  us  your  problem  now,  attention  Dept.  D-5« 
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terial  testing,  expansion  fits,  optics 
lens  processing  and  stabilization  c 
metals  are  the  processes  covered  i- 
the  first  section.  Vertical,  hori?.,^ 
tal  and  side  opening  sub-zero  rna 
chines,  “Hi-Low”  machines,  shee 
and  rivet  storage  machines,  dual 
temperature  baths,  walk-in  charn 
bers,  crystal  test  units  and  coola^^ 
coolers  are  the  machines  covere 
in  the  second  section.  The  ma 
chines  are  illustrated  and  thei 
capacities  and  dimensional  draw 
ings  are  given.  A  listing  of  insiru 
ments  and  accessory  parts  are  alsi 
included.  Also  available  are  fold 
ers  on  individual  machines  such  a 
crystal  test  units.  All  availabl 
from  Kold-Hold  Mfg.  Co.,  Lansing 
Mich. 


l)i-Acro  Shear  squares  and  sizes 
material,  cuts  strips,  makes  silts  or 
notches,  trims  duplicated  stamp¬ 
ings.  Shearing  widths  —  6',  9*.  12*. 


Dl-Acro  Brake  forms  non-stock 
angles,  channels  or  “Vees”.  Right 
or  left  hand  operation.  Folding 
widths  —  6',  12*.  18*. 


Di-Acro  Bender  t>ends  angle,  chan¬ 
nel,  rod,  tubing,  wire,  moulding, 
strip  stock,  etc.,  2  sizes.  Capacity 
up  to  cold  rolled  steel  bar. 


Test  Equipment.  Catalog 
441(1)  describes  the  type  U  test  set 
This  is  a  portable  Wheatston 
bridge  for  measuring  resisitanc 
and  capacitance.  It  may  be  used  t 
locate  faults  on  telephone  and  tele 
graph  cables,  faulty  wire  in  a  cable 
for  measuring  conductor  resis 
tance,  locating  grounds  and  ciosse 
by  Varley  and  Hilborn  loop  te^ 
and  locating  opens  by  capacitar.i 
tests. 

Catalog  E-53-400(l)  describes 
type  S  test  set.  This  is  a  general 
purpose  portable  Wheatstone  bridge 
with  galvanometer  and  battery.  It 
may  be  used  for  ordinary  measure 
ments  of  resistances  in  laboratorj- 
shop,  field,  outside  plant  constru 
tion  and  maintenance  forces  in 
measuring  conductor  resistance 
and  in  locating  grounds  and  crosses 
in  a  cable  by  Murray  and  Varley 
loop  methods. 

Both  catalog  E-53-441(l)  and 
Catalog  E-53-400(l)  available  from 
I  Leeds  &  Northrop  Co.,  4934  Stenton 
Ave..  Philadelphia.  Pa. 


WOMEN  AT  WAR 

Saving  Man  Hours  and  Critical  Materials 

No  delay  waiting  for  dies  —  parts  ready  quicker  — 
deliveries  sjx'eded  up  —  all  to  bring  the  Victory 
sooner!  Women  are  rapidly  taking  a  major  place  on 
the  industrial  front.  DI-ACRO  Precision  Machines 
—  Shears,  Brakes,  Benders  —  are  ideally  suited  for 
use  by  women  in  making  duplicated  parts  accurate 
to  .001"  —  Die-less  Duplicating.  Thousands  of 
"MET^L  Duplicating  DI-ACRO  Machines  are  now'  in  use  in  War  plants. 

WITHOUT  DIES” 


321  Sth  Av*nu*  So., 
Minnoapelis,  Minn. 


Reproduction  Paper  and  Cloth. 
Photact  reproduction  papers  and 
cloths  are  described  in  an  eight 
page  illustrated  booklet.  This  book¬ 
let  tells  how  to  preserve,  restore 
and  duplicate  original  drawings  by 
this  new  preservation  method  in 
which  the  photact  print  becomes 
the  original  from  which  blueprint! 
and  other  reproductions  can  be 
made.  Photact  Dept.,  Keuffel  4 
Esser  Co.,  Third  &  Adams  S' 
Hoboken,  N.  J. 
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Brazing  Alloys.  Bulletin  No.  12-A 
is  a  revised  edition  of  a  previous 
catalog  on  Sil-Fos  and  Easy-Flo 
brazing  alloys.  The  application, 
uses  and  advantages  of  low  tem¬ 
perature  silver  alloy  brazing  are 
given  in  this  18-page  bulletin. 
Army,  Navy,  Federal  and  other 
specifications  are  given. 

In  the  recent  issue  of  Low  Tem¬ 
perature  Brazing  News,  No.  22,  in¬ 
stances  are  shown  where  brazing 
alloys  have  simplified  and  speeded 
up  war  production.  Bulletins  are 
available  from  Handy  &  Harman, 
82  Fulton  St.,  New  York,  N.  Y. 


Receivers  and 
converters 

100  to  500 

megacycles 
custom  built! 


Typ*  *R 

t'A*  «  I'i* 

hi9h 

abov* 

tockat 


Glass  Working  Equipment.  Catalog 
No.  43-B  describes  all  types  of  gas, 
air  and  oxygen  burners,  economizers, 
gas  and  air  mixers  and  glass  rollers. 
The  catalog  is  very  thorough  and 
contains  over  750  illustrations.  Avail¬ 
able  from  Eisler  Engineering  Co., 
750  South  13th  St.,  Newark,  N.  J. 


Let  us  handle 
your  problem 

Lawton 

PRODUCTS  COMPANYinc 
624  MADISON  AYE. 
N.  Y.  C. 


Radio  Wire.  Catalog  843  briefly 
describes  and  illustrates  aerial 
wire,  lead-in  wire,  transmission  line 
cables,  soldering  irons,  cords,  ter¬ 
minals,  microphone  cable,  PA  and 
communicating  system  cables,  mul¬ 
tiple  conductor  cable,  auto-radio 
wire  and  hook-up  wire.  Copies 
available  from  Belden  Mfg.  Co., 
Chicago,  Ill. 


enpttve  Relays 

lull*/ 


rOLD  WAY> 
Actual  Area, 
r  3.72  1 

Xsq.  in^ 


"FLOOR  AREA^counts 
when  you’re  trying  to  fit 
6  tubes,  7  transformers, 
several  condensers  and 
resistors,  and  also  a 
half  dozen  relays  into  a 
chassis  measuring  2''xA''. 

Here  is  a  new  SIGAAA  SENSITIVE 
RELAY  with  all  the  qualities  which  have 
made  itstandard  where  thebest  is  none 
too  good  occupying  only  2.25  square 
.inches  of  chassis  space. 


Square  Areas 
A.8  vs.  2.25 


The 

NEW  Way 
Actual  Area 
2.22  sq.  in. 


Capacitors  and  Design  Data.  In  the 
August  1942  issue  of  The  Aerovox 
Research  Worker  contains  an  ar¬ 
ticle  "Capacitors  in  Control  Cir¬ 
cuits."  This  article  deals  with  re¬ 
quirements  for  control  capacitors  in 
motor  acceleration  and  special  pur¬ 
pose  circuits. 

In  the  September-October  issue  of 
The  Aerovox  Research  Worker  Part 
I  of  “Design  Data  for  w-Derived 
Type  Filters"  is  presented.  This  is 
the  first  of  a  series  to  be  presented. 
They  will  cover  the  design  of  m-type 
filters  for  low-pass,  high-pass,  band¬ 
pass  and  band-suppression  applica¬ 
tions.  Available  from  Aerovox  Corp., 
New  Bedford,  Mass. 


18A 

FREQUENCY 

METER 


(Secondary  Frequency  Standard) 

*  Transmits  EXACT  freawancy  corrlars 
simultonaously  every  10  KC  and  every 
100  KC;  also  marker  carriers  every 
1000  KC  between  100  kilocycles  and 
to  meqocycles.  1000  KC  carriers  us¬ 
able  from  1  meqacycle  to  150  meqa- 
cycles,  accuracy  .05%. 
tThc  ideal  Crystal  Controlled  Siqnal 
Generator  for  I.F.  or  R.F.  Alignment. 

k  Checks  Factory  or  Field  Test  Oscil¬ 
lator  Accuracy. 

k  Checks  Receiver  and  Transmitter  Cal¬ 
ibration.  Unexcelled  for  setting  Elec¬ 
tron-coupled  Oscillator  Transmitter 
Frequency  to  Close  Tolerance,  substi¬ 
tuting  for  5pot  Frequency  Crystals. 
kModulotion  "ON-OFF"  Switch. 

kNo  calibration  or  tuning  charts  re¬ 
quired. 

kSixe  5"  X  8"  x  OVs".  Weight  12  lbs. 

Operates  on  115.  130,  ISO.  220  and  250 
volt  25  to  60  cycle  A.C.  Supplied  com¬ 
plete  with  Bliley  100  and  1000  K.C.  duo- 
trequercy  crystal  and  one  6V6  oscillator, 
one  6N7  harmonic  generator,  one  6L7 
harmonic  amplifier  and  one  6X5  rectifier. 

Manufactured  by 

FRED  E.  GARNER  CO. 

41  E.  OHIO  ST.  CHICAGO.  ILL. 


5  POINTS  OF  SUPERIORITY 


A  floating  mount  eliminates  distortion 
of  relay  caused  by  mounting  strain. 
'^Top  and  bottom  support  prevents  am¬ 
plified  internal  vibration. 

^  Coils  available  unaffected  by  one  thou¬ 
sand  hours  of  lOO'^  humidity  with 
condensation.  _ 

'if  Operation  unaffected  by  vibration  of 
II  g's  or  more  except  at  minimum  input 
values. 

'if  FAST.  .  .  operating  delay  can  be  held  to 
exceptionally  low  values. 

SIGMA  Research  Laboratory  facilities  are  at 
your  service  .  .  .  Consultatiort  without  obliga¬ 
tion.  Write,  wire  or  phone  us  today. 


Hard  Facing.  Bulletin  No.  153  de¬ 
scribes  "No-Wear",  a  cemented  car¬ 
bide  for  hard  facing.  The  methods 
of  application,  typical  uses,  advan¬ 
tages  and  physical  characteristics 
are  described  and  illustrated.  Cal- 
lite  Tungsten  Corp.,  Union  City, 
N.  J. 
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Electrical  Parts.  Bulletin  101  con¬ 
tains  data  on  relays,  solenoids, 
switches  and  miscellaneous  elec¬ 
trical  parts  required  to  meet  Army- 
Navy  specifications.  Available  from 
R-B-M  Manufacturing  Co.,  Div.  of 
Essex  Wire  Corp.,  Fort  Wayne,  Ind. 


NO  AMPLIFIERS 
NEEDED  WITH 
LUXTRON*  CELLS 

•  Prompt,  highly  efficient  con¬ 
version  of  light  energy  into 
electrical  energy  is  effected  by 
Luxtron*  Photo-Electric  Cells. 

•  Luxtron*  cells  develop  suffi¬ 
cient  current  to  operate  instru¬ 
ments  and  sensitive  relays  with¬ 
out  using  auxiliary  voltage  or 
current  sources  .  .  .  and  with¬ 
out  using  amplifiers.  . 

WHICH  MEANS  LESS 
BULKY  EQUIPMENT 

•  The  advantages  of  Luxtron* 
cells  are  told  more  fully  in  illus¬ 
trated,  engineering  literature 
available  on  request.  Similarly 
available  is  consultation  on  spe¬ 
cial  problems  and  applications. 


Electronic  Contacts.  Bulletin  GEA- 
3058B  describes  ignitron  contactors 
for  fast,  accurate  power  switching 
of  a-c  resistance  welding  machines. 
The  features  are  given  along  with 
description  and  illustrations  of 
their  construction.  Bulletin  GEA- 
3058B  from  News  Bureau,  General 
Electric  Co.,  Schenectady,  N.  Y. 


Calculator.  In  the  March  issue  of 
Ohmite  News  there  is  a  description 
of  the  Ohmite  Ohm’s  Law  Calculator. 
The  calculator  is  41/8  x  9  inches,  re¬ 
quires  only  one  setting  to  obtain  the 
answer  to  Ohm's  Law  problems, 
values  are  direct  reading  over  the 
entire  range.  There  are  scales  on 
both  faces ;  one  covers  resistance 
from  0.1  ohm  to  1,000  ohms  and  the 
other  side  extends  the  range  up  to 
10  megohms  (10,000,000  ohms).  Cur¬ 
rents  in  the  commercial  range  are 
given  in  amperes  and  the  radio-elec¬ 
tronic  range  are  in  milliamperes. 
Calculator  available  from  Ohmite 
Mfg.  Co.,  4835-41  Flournoy  St.,  Chi¬ 
cago,  Ill.,  for  ten  cents. 


T  h  i  I  pigtail- 
contact  modal 
Is  only  ono  of 
a  tarlas  of 
mountings  and 
indicatas  only 
ona  of  fha 
complata  ranga 
of  Luxtron* 
call  shapas  and 
tiias  availabla. 


•  Reg.  U.S.  Paf.  Off. 


Broadside.  In  this  broadside,  a 
14x20  inch  reference  wall  chart 
which  covers  “Expansion  Bolt  and 
Screw  Anchor  Dimensional  Chart” 
is  described  and  explained  in  detail. 
Available  from  The  Rawplug  Co., 
Inc.,  98  Lafayette  St.,  New  York, 
N.  Y. 


Plastics.  Styraloy  22,  a  new  plastic, 
is  suitable  for  electrical  applications 
where  both  low  and  high  temper¬ 
atures  are  needed.  The  general  char¬ 
acteristics,  physical  form  and  types 
supplied,  mechanical  properties,  elec¬ 
trical  properties  and  applications  are 
given  in  this  14-page  booklet.  Avail¬ 
able  from  The  Dow  Chemical  Co., 
Midland,  Mich. 

A  folder  which  illustrates  the  pos¬ 
sibilities  of  plastic  parts  in  war  pro¬ 
duction  applications  has  just  been 
issued  by  Creative  Plastics  Corp., 
Technical  Sales  Dept.,  Kent  Ave., 
Brooklyn,  N.  Y. 


a  M0lssmmr  Stomal  f  ’allhrator  J 

thff  pr^rUiom  mtandai^ 

The  answek  to  calibrator  rhcckinx  of  product,  ...| 
in  the  war  elfort.  Provides  accurate  sicnil,  from  lo\ 
to  60  me.  for  accurately  checking  calibration.  IVnj 
modulated  and  unmodulated  signals  every  10,  SO 
100  kc.  Vernier  control  for  adjusting  to  lero  k'l 
against  WWV  or  other  primary  standard.  S(,.  .”| 
Meissner  Signal  Calibrators  can  be  ordered  to  '  >  >  i. 
100  kc.  and  1000  kc.  output. 

Entire  unit,  including  110  volt  AC  power  mppU 
housed  in  8''x8*xl2''  cabinet.  Shipped  complete  oi  h 
tubes.  Net  price  846.00. 

S««  wur  Mmimmmmr  dimtributormr 
■rrlte  tmr  eoMpfefe  rmtuimm 


MT.  CARMEL,  ILLINOIS 


One  ol  our  clients  ■trotegic- 
ally  located  in  the  middle  west, 
with  excellent  shipping  facilities, 
has  a  plant  now  exclusively  in 
war  work  operating  at  only  50% 
of  capacity.  They  are  equipped 
to  make  electronic  or  radio  parts 
or  any  similar  units.  Their  abil¬ 
ity  and  references  ore  unques¬ 
tionably  of  the  highest  calibre, 
[f  you  are  in  need  of  their  manu- 
fachuing  services,  your  inquiry 
will  receive  prompty  attention. 


ADViRTISINO 

ISO  CAST  SUPERIOR  STREET 
CHICAGO  •  DEL.  3800 
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Icrfronic  Instruments.  Bulletin 
^  127  describes  model  703  signal 
^jfiTstor,  model  419  master  multi- 
1^,  models  416  and  418  pocket  mul- 
^rs  and  model  446  a-c,  d-c  mul- 
^r.  Bulletin  No.  127  from  Radio 
Products  Co.,  Inc.,  127  W.  26th 
>  New  York,  N.  Y. 


ristores  and  Accessories.  Engi- 
Bulletin  No.  201  describes 
,ew  fixtures  and  accessories  for  use 
Q  conjunction  with  the  Philips 
letalix  X-ray  Quartz  analysis  ap- 
aratus.  Fixtures  described  and  il- 
.trated  in  this  bulletin  are  gonio- 
,ters  and  fixtures  for  x-ray 
measurement  of  quartz  angles,  crys- 
al  blank  holders,  rotating  wafer  and 
‘ating  crystal  blank  holders,  edge 
orrection  holder,  angle  correction 
■Ider  and  Bragg  angle  scale. 
^  bulletin  which  describes  this 
quipment  is  available  from  Philips 
iletalix  Corp.,  419  Fourth  Ave.,  New 
fork,  N.  Y. 


Advanced  developments  by  for  critical 

WAR  EQUIPMENT  today  means  better  communi¬ 
cations  for  your  peacetime  needs  tomorrow. 


To  Assure  Victory 
Buy  More  U.  S.  War 
Bonds  and  Stamps 


Builders  of  Precision  Radio  Communications  Equipment 

7421  S.  Leemis  Blvd.,  Chicoge.  U.  S.  A. 


"Now,  Here's  A  Tough  Job  We'd  Like 
You  To  Figure  Out!" 

^  ^  V  W*‘t«  heard  that  oiten,  and  we  like  to  hear  it,  ior 

Ugur'ng  out  "toughiee"  is  our  bueiness.  Our  own  spe- 
c'.ally  designed  calibration  system  ior  calibrating 
standards  ior  the  Army  is  o  notable  example. 

^  WHAT  ABOUT  YOUR  PROBLEMS? 

^  If  you  anticipate  one,  in  getting  properly  wound  coils, 

A)  S/f  special  transmitter  colls,  almost  any  small  machine  part 

V5'  /f) _ I  for  radio  or  electronic  use.  why  not  discuss  it  with  us? 


Hoy  Die  Castings.  The  outstand- 
ip  features  and  methods  of  pro- 
ucing  zinc  alloy  die  castings  are 
resented  in  a  booklet  entitled  “Zinc 
The  booklet  is 


Hoy  Die  Casting’ 
ritten  up  in  question-and-answer 
yle.  Copies  available  from  The 
ew  Jersey  Zinc  Co.,  160  Front  St., 
ew  York,  N.  Y. 


[ouse  Organ.  The  new  American 

Iar  Standard  covering  Ceramic  Ma- 
rials  for  Radio  Insulators,  Class  L 
available  from  the  below  address 
twenty-cents  per  each  copy. 

Power 


The  new  war  standard, 

1^1  Audio  Transformers  and  Re- 
‘tors.  Home  Receiver  Replacement 
ype”,  has  also  been  issued  by  the 
mencan  Standards  Association, 
)  W.  39th  St.,  New  York,  N.  Y.  It 
i'vers  performance  and  quality  re- 
piren  ents  for  a'  simplified  list  of 
units  which  will  be  sufficient  to 
[Rrvice  about  90  percent  of  all 
radio  sets. 


TAYLOR^ 

LAMINATED  PLASTICS 
Vulcanized  Fibre  *  Phenol  Fibre 

SNEETS,  RODS,  TUBES,  FABRICATED  PARTS 

TAYLOR  FIBRE  COMPANY 

NORRISTOWN,  PA. 

PKfflc  CnM  Hndowtm:  S44  S.  San  Pndra  SL,  Lm  AMritr,  M. 
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NEW  BOOKS 


BRANDING 

on  Pia6ii(>i  is  the 
order  of  the  day ! 


current,  alternating  current  at 
radio  are  explained  by  means  \ 
over  a  hundred  experiments.  xi 
presentation  is  suflSciently  j^ener 
to  make  the  book  suitable  for  ec 
lege-level  study,  even  though  tl 
set-up  is  that  of  a  laboratory  manuj 

The  four  major  sections  are  pr 
ceded  by  general  definitions  at 
formulas  which  provide  a  survey  ( 
the  associated  theory  as  a  whol 
Some  or  all  of  the  following  topii 
appear  in  each  experiment:  stat 
ment  of  purpose;  correlation  wii 
previous  material;  theory  and  fo 
mulas;  apparatus  required;  exper 
mental  procedure;  conclusions. 

The  use  of  British  technical  te 
minology  and  illustrations  of  Bri 
ish  products  indicate  that  th"  boc 
was  originally  written  and  pubushi 
in  England,  though  no  direct  stat 
ment  to  this  effect  could  be  found.- 
J.M. 


War  time  demands  for  the  swift,  aecerate  prodeetiee  of  plastic  parts 
have  made  Regan's  d—p-r»IM  brand- 
lug  the  order  the  day. 

Many  war  parts,  of  avary 

concaivabla  are  now  being 

marked  to  specifications  by  Rogan's  exclu*  M  m 

method  of  branding  in  dttp-ninf.  Ac- 
curate  lettering,  m 

other  are  M 

for  Note  Rogan 

surfaces  illus- 

We  urge  you  .  .  .  for  complete  de- 

on  this  less  costly,  approved 

method  for  .  .  . 

deep-relief  branding. 


ROGAN  BROTHERS 


CoMpressien  Utoldert  and  Braedert  of  nasties 


Chicago,  Illinois 


2003  S.  Michigan  Ave. 


SALT  SPRAY 

Corrosion  Test  Equipment 


Alternating-Current  Machine 

By  a.  F.  Puchstein  and  T.  C. 
John  Wiley  &  Sons,  Inc.  655  pagt^ 
Price,  $5.50.  Second  Editio7i~19!i 

Since  the  appearance  six  years  aij 
of  this  fourth-year  engineering  co| 
lege  textbook  devoted  exclusively! 
alternating-current  machines,  col 
siderable  progress  has  been  ir.ad 
within  the  industry  on  standai  i'zj 
tion  of  methods  of  analysis,  rat'r.j 
and  characteristics.  Complete 
tions  of  the  book  have  theref : 
been  rewritten  by  the  authors  ; 
make  this  second  edition  confn 
with  current  practice.  Standarii':; 
tion  data  has  been  inserted  in  nia: 
other  sections,  and  certain  sectic: 
have  undergone  revision  as  a  re?: 
of  suggestions  made  by  practi :: 
engineers  and  educators  who  rai 
used  the  book  during  the  past  ■ 
years. 

In  general,  the  scope  and 
ter  of  the  book  have  not  c- 
changed  in  the  revision.  The  s 
terial  is  within  the  scope  of  fo  r- 
year  college  students,  and  is  ^ 
arranged  that  any  desired  fra” 


For  tasting — Elactroplatad  or  coatad  matals 
at  95  deg.  Fah.  in  accordance  with  Army, 
Navy  and  Aeronautical  specifications,  as 
V  outlined  in  Bulletin  AN-(j)Q-S-9l-5.  Also 
d  for  controlled  temperatures  from  65"  to 
3  130°  Fah.  Testing  Cabinets  lined 

throughout  with  rubber.  Made 
S  in  4  sizes. 

,  "Write  for  NEW  Uteretme 

and  particulnri.” 

^m)  INDUSTRIAL  FILTER 
&  PUMP  MFG.  CO. 

3007  WEST  CARROLL  AVENUE 
CHICAGO.  ILLINOIS 


WAN  TED 


RADIO  MANUFACTURERS 

AND  PARTS  SUPPLIERS  FOR  PRESENT  AND  POST-WAR 
EXPORT  REPRESENTATION 

Our  facilities  for  handling  every  type  of  foreign  transaction  enable  us  to  offer  a 
superior  export  service.  As  specialists  in  all  phases  of  export,  we  seek  a  few  well- 
established  radio  and  radio  parts  firms  interested  in  present  and  post-war  repre¬ 
sentation.  We  invite  inquiries  regarding  our  abiHb^  to  relieve  manufacturers  of 
all  the  intricate  details  pertaining  to  the  handling  of  export  matters.  Reliable 
radio  manufacturers  and  radio  parts  suppliers  who  wish  to. avail  themselves  of 
responsible,  efficient  and  experienced  overseas  representation  are  requested 
To  wrffo 


ROBURN  AGENCIES,  INC 


11-E  Warren  Street, 


IWnv  i943  — ELECTRONi' 


Advertisemeitt 


m..  .  you  can  secure 
the  mathematical 
background  you  need 

for  the  solving  of  everyday 
electrical  and  radio  problems 

Radiomen  and  electricians  know  that 
the  language  and  the  habit  of  mathe¬ 
matics  are  essential  to  them  for  real 
fTvp  of,  and  progress  in  their  chosen 
field.  They  know  that  mathematics  is  a 
tool  for  them  that  they  are  helpless 
without. 

>'ow  out  of  the  U.  S.  Navy  Radio 
Materiel  School  at  Anacostia  Station 
comes  a  complete  home-study  textbook 
that  is  so  thorough,  so  careful  in  its 
explanations,  so  detailed  in  its  exam¬ 
ples  that  any  reader  “who  can  perform 
arithmetical  computations  rapidly  and 
accurately  is  capable  of  mastering  the 
principles  laid  down  in  this  text. 


MATHEMATICS  FOR 
ELECTRICIANS 
AND  RADIOMEN 


By  NELSON  M.  COOKE 

Chiwf  Radio  Elactrician,  Liaufonant 
U.  S.  Navy 

604  pagas,  6x9,  $4.00 

TbU  book  teachec  you  mathamattca 
from  elementary  algebra  through  quad¬ 
ratic  eqnatlona.  logarithms,  trigonometry, 
plana  vectors  and  elementary  vector  alge¬ 
bra  with  direct  applications  to  electrical 
and  radio  problema  It  teaches  you  how  to 
apply  this  mathematical  knowledge  In  the 
loltttions  of  radio  and  circuit  problems. 

In  other  words.  It  gives  you  the  grasp  of 
mathematics  you  need  and  then  shows 
yon  how  to  use  your  knowledge. 

Keep  these  S  points  in  mind 
I  livM  yes  600  lllaatrative  your  wark; 

■mmau  worked  out  in  •  baaed  an  more  than  8 
^^11 !  vaart*  tiiBAM* 

»Glm  over  3000  prob-  ins  mathomidte  to  U. 
Mat  for  practice,  with  S.  Navy  electrialana  and 
answart  ao  you  can  cheek  radio  oporaton. 

•10  DAYS'  FREE  EXAMINATIOM-c 

McGraw-Hill  Book  Co..  330  W.  42nd  St.  Now  York 
told  me  Cooke's  Mathematics  for  KIe<-triolaiis  and 
K^omra  for  10  days'  examination  on  apptoral.  In 
days  I  will  .send  you  $4.00  plus  few  cents  postace. 
or  return  book  postpaid.  (We  pay  po.vtaga  If  ra- 

Emlttanoe  acrompanlos  order.! 

. 

Address  . 

•  CSty  and  Suto . 

j  Position . 

a  Company  . I,.  5.43 

‘ . 


of  the  material  can  be  covered  in  I 
the  classroom.  The  authors  point  I 
out  that  students  become  intimately 
acquainted  with  the  entire  book  as 
a  source  for  future  reference  even 
though  limitations  on  available  time 
make  it  necessary  to  restrict  study 
to  selected  sections. 

Concise  descriptions  of  actual  ma¬ 
chines  and  parts  add  to  the  interest 
of  the  book;  in  fact,  the  scope  of 
the  material  in  most  sections  ranges 
from  brief  descriptions  of  construc¬ 
tion  features  to  theoretical  formulas 
on  which  initial  design  calculations 
are  based. 

Although  formulas  appear  fre¬ 
quently,  the  derivations  of  these 
formulas  are  usually  omitted  in  the 
interests  of  simplicity.  Likewise, 
the  details  of  setting  up  equivalent 
electrical  circuits  are  justifiably  left 
out. 

The  seven-page  section  covering 
theory,  construction  and  applica¬ 
tions  of  mercury-vapor  rectifiers 
deserves  special  mention  for  its  con¬ 
ciseness  and  clarity. 

All  diagrams  are  clear  and  well-  j 
prepared,  though  of  necessity  j 
graphs  and  vector  diagrams  pre-  | 
dominate.  Problems  are  grouped  by 
chapters  at  the  end  of  the  book,  with 
answers  being  given  immediately 
after  some  of  the  problems. — J.M. 

•  •  • 

The  Inductance  Authority 

By  Edward  M.  Shiepe,  Gold  Shield 
Products,  New  York,  50  pages.  Price, 
$2.50. 

The  purpose  of  this  volume  is  to 
facilitate  construction  of  air-core 
solenoid  inductances  for  tuned  cir¬ 
cuits  between  audio  frequencies  and 
ultrahigh  frequencies  by  dispensing 
with  numerical  calculations.  By 
means  of  thirty-six  of  the  thirty- 
eight  charts  which  are  presented,  the 
inductance  of  coils  whose  diameter 
may  be  between  3  in.  and  3  inches, 
j  and  which  may  be  wound  with  No.  14 
to  No.  32  wire,  can  be  determined  by 
'  reading  off  the  inductance  from  the 
proper  line  on  the  appropriate  chart. 

’  Ten  pages  of  text  explain  the  use  of 
the  charts  and  discuss  the  general 
:  problem  of  the  design  of  solenoid 
!  inductances. 

I  For  service  men,  amateurs,  stu- 
!  dents  or  others  who  are  confronted 
with  the  problem  of  inductance  de- 
!  sign,  and  who  prefer  to  eliminate 
'  arithmetic  calculations  the  book  will 
have  its  appeal. — B.D. 


PRECISION  PARTS 


The  Punch  Behind 

THE  BULLET’S  PUNCH 

Untold  niillions  of  roiind-s  of  ainiuunition 
are  going  to  dozcn.s  of  fighting  fronts. 
Lives,  skirniishi's,  battles,  victory  itself 
depend  on  the  uniform  accuracy  of  ever\' 
shell,  on  its  ability  to  slip  smoothly  into 
the  breech,  to  fire  accurately,  and  to  eject 
itself  instantly.  The  incredible  accuracy 
that  keeps  guns 
from  jamming  is 
a  job  for  .\ce. 

This  hardened 
steel  cartridge¬ 
forming  punch  is 
ground  out  by 
the  thousands  in 
the  Ace  Center¬ 
less  Grinding 
Department. 
Few  people  real¬ 
ize  that  this  kind 
of  taj)ered-and-straight  cylindrical  con¬ 
tour  can  l)e  produced  without  centers,  and 
few  plants  can  do  it.  Yet  .\ce  men  and 
women,  .\ce  pret'ision  machines,  finish 
them  in  a  single  ojieration — with  a  round¬ 
ness  of  the  small  and  large  diameters  and 
an  a('curacy-of-taper  that  never  vary  by 
more  than  three  ten-thousandths  of 
an  inch. 

Successful  i)ost-war  prodiuds  will  make 
iLse  of  war-taught  accuracy,  war-winning 
tricks  of  internal,  external  and  Surface 
Grinding  of  steel,  non-ferrous  metals, 
glass  and  plastics.  .\ce  can  help  you  pro¬ 
duce  (or  jircpare  to  produce)  small 
pnH'ision  parts  in  volume.  Send  samples  or 
sketches  and  have  an  .\ce  iq)  your  sleeve. 


CloM  tolerance  on  a  volume  basis. 


ACE 

MANUFACTURING 
CORPORATION 
for  Precision  Parts 
1255  E.  EKiE  AVENUE,  PHILADELPHIA 

2iA 


C^nfrrfrifs  Ground  an  2 
diatnrters  ami  a  taper. 
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with  different  cathode  films  in  ^ 
electron  gun.  Finally,  the  commj 
cial  form  of  electron  microscoi 
using  magnetic  lenses  correspon 
ing  to  those  in  an  optical  cornpoui 
microscope,  is  explained. 

The  final  chapter  treats  of  the  j 
complishments  of  the  electron  mici 
scope  only  sketchily  because,  in  t 
words  of  the  authors,  “this  book 
not  to  be  a  technical  text  but  rath 
an  introduction  to  the  subject  i 


The  Electron  Microscope 

By  E.  F.  Burton  and  W.  H.  Kohl, 

Reinhold  Pub.  Co.,  New  York  City, 

19^2,  23S  pages.  Price  $3.85. 

The  smallest  particle  which  man 
can  see  with  even  the  finest  optical 
microscope  is  limited  by  the  wave¬ 
length  of  visible  light  to  a  linear  di¬ 
mension  of  at  least  1/250, 000th  of  an 
inch.  The  use  of  ultraviolet  light  and 
photography  permits  pictures  of  par¬ 
ticles  about  half  this  size,  and  this  electron  microscopy.” 
is  the  optical  limit  which  has  con-  Illustrations  include  about  70  ele 
stituted  an  impasse  for  the  micro-  t^on  microscope  pictures  of  botai 
scopist  since  about  1900.  The  de-  cal,  biological  and  mineral  specimer 
velopment  of  the  electron  microscope  most  of  them  are  scatter 
broke  this  impasse,  and  hundreds  of  through  the  book  without  regard  f 
scientists  with  unsolved  problems  of  their  relation  to  the  text.  Contin 
microscopy  are  now  seeing  clearly  further  interrupted  1 

objects  which  previously  had  been  the  use  of  full  pages  for  captioi 
completely  invisible  or  only  dimly  alone.  J.M. 
perceptible.  •  •  • 

A  complete  and  successful  electron  Communication  Circuits 

microscope  was  built  in  1938  at  the  _  ^  _ _  *  ^ 

University  of  Toronto  under  the  sup-  A  Wak, 

ervision  of  the  authors  of  this  book, 

u-  ujAtAUj  4.  State  University  of  Iowa,  and  Hens 
Dr.  Burton  being  head  of  the  depart-  „  _  _  „  ^  irvi  x  •  .  ' 

ment  of  physics  and  Dr.  Kohl  having 

been  associated  with  him  at  that  B^enng  State  Vmver>, tyf  lom 

mi.  A  A-  1  John  Wiley  and  Sons,  Inc.,  Ne 

time.  The  construction  work  was  , 

,  ,  JAAJA  York.  287  pages.  Price  $S.50. 

done  by  two  post-graduate  students, 

James  Hillier  and  A.  Prebus,  with  This  book,  while  intended  primaril 


War  Drawings 
Are  Extremely  Valuable! 
Assure  Their  Permanence  — 
Use  ARKWRIGHT 
TRACING  CLOTHS! 

Here  are  two  advantages  of  Arkwright 
Tracing  Cloths  —  especially  important  if 
you’re  producing  war  drawings!  First, 
Arkwright  Tracing  Cloths  don’t  become 
brittle  or  opaque  —  don’t  lose  the  high 
transparency  needed  to  make  sharp,  accu¬ 
rate  transfers  —  even  when  filed  away  for 
years.  Second,  Arkwright  Tracing  Cloths 
can  be  run  through  blueprint  machines 
time  after  time  without  tearing,  fraying, 
or  curling.  Safeguard  all  war  drawings  — 
use  Arkwright  Tracing  Cloths.  Arkwright 
Finishing  Company,  Providence,  R.  I. 


physics  for  the  nontechnical  reader,  ciency  of  the  line  considered  as  a 
and  can  well  be  skimmed  or  skipped  power  transfer  device, 
by  the  engineer.  Two  sections  on  filters  give  the 

The  basic  theory  of  the  electron  basic  theory  of  constant  K  and  w- 
microscope  starts  in  the  tenth  chap-  derived  filters.  The  presentation 
ter,  which  deals  with  the  movements  confined  to  ideal  filters  (without  dis- 
of  electrons  in  uniform  and  nonuni-  sipation)  and  examples  are  worked 
form  fields.  Following  chapters  log-  out  for  several  of  the  usual  types. 


lenses.  After  a  brief  historical  inter-  transformation  includes  material  on 
lude,  the  electrostatic  electron  micro-  the  reactive  L-  and  T-sections,  and 
scope  is  taken  up  in  detail,  with  con-  the  quarter-wavelength  line  as  an 
siderable  data  on  results  obtained  impedance  transformer.  The  gen- 
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Slosl,locking-typo  tubs 
ciompt  ora  flying  wHkAiliod  Aircraft  oil  ovor 
tho  world.  Mods  in  o  voHoty  of  tizoi  to  fit 
any  tiis  tubs  boss.  Pracision  workmanship. 

Yo«  ton't^  M  f  £■  0  tube  out  of  a  BIRTQIBI  domp!" 

PROMPT  DELIVERY 

SAMPLES  AND  PklCES  UPON  REQUEST 


CRYSTALS  by 


Thouiandi  oi  vital  transmitting  installa¬ 
tion!  rely  on  the  accuracy  and  dependa¬ 
bility  of  Hipower  Precision  Crystal 
unit!.  With  recently  enlarged  facilitiei, 
Hipower  it  maintaining  greatly  increased 
production  for  all  important  tervfces. 
When  etaential  demand  begins  to  return 
to  normal,  Hipower  will  be  glad  to  help 
with  your  crystal  needi.  ’ 

HIPOWER  CRYSTAL  CO. 

SalK  Ditition — 205  W.  Wacker  Drive.  Chicag/ 
Factory— 2035  Charleiton  Street.  Chicago,  III 


FADA  = 

-  SERVICE  DEPT. 

has  a  large  stock  of  Record 
Changer  Parts. 

Also  replacement  parts  for 
all  FADA  MODELS,  as  well 
as  a  completely  equipped 
SERVICE  DEPARTMENT. 

FAHA  OF  NEW  YORK 


928  Broadway,  New  York,  N.Y. 
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|1UKHr  I  Manufacturers  of 
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ELECTRONIC  APPARATUS 

447  Concord  Ave.  Cambridge,  Mass. 


BCA  made  Uniyeraal  Power  Supplies  de- 
liTtrinq  all  Toltaqes  AC  and  DC  periectly 
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Valle  DC  ior  cathode  ray  tubes.  Suitable 
bt  all  kinds  oi  work  and  research  in 
Bectronica. 
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ELECTRON  TUBE  MACHINERY 

of  ecery  type, — ttamlard,  and  titerial  dreipn 
KAIILE  ENGINEEKINU  COMPANY 
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nically  to  merit  reading  by  engineers 
who  may  have  become  so  engrossed 
in  their  own  fields  as  to  get  out  of 
touch  with  other  branches  of  science. 

The  author,  James  Stokley,  is  now 
connected  with  the  General  Electric 
Research  Laboratories,  and  has  had 
long  experience  in  science  writing. 
In  preparing  this  book,  he  had  access 
to  the  latest  discoveries  and  develop¬ 
ments  in  the  major  industrial  con¬ 
cerns  in  the  United  States. — j.m. 


of  view  of  which  the  writer  is  awaro 
Transmission  line  theory  is  not  quite 
the  same  for  the  telephone  and  for 
the  radio  engineer.  For  one  thing 
the  magnitudes  involved  are  differ¬ 
ent;  and  for  another,  so  far  as  the 
radio  engineer  is  concerned,  stand¬ 
ard  transmission  line  theory  is 
approximation  of  electromagnetic 
theory,  which  is  often,  but  not  al¬ 
ways,  sufficiently  exact.  In  earlier 
textbooks  the  treatments  were  di- 
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lautical  designer!  The 
hitect!  The  art  direc- 
fhe  civil  engineer! 
tsman!  The  electrical 
The  mechanical  engi¬ 
neer!  i  he  drafting  instructor!  The 
industrial  designer!  These  men  had 
to  be  shown  before  they’d  admit 
which  was  the  best  drawing  pencil. 
They  are  proving  it  to  themselves,  to 
be  Typhonite  ELDORADO. 

Pencil  Sales  Dept.  59-J5 
Joseph  Dixon  Crucible  Company 
Jersey  City,  N.  J. 
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plications.  Since  Slater’s  presenta¬ 
tion  is  from  the  high  frequency  point 
of  view,  this  part  of  his  book  will  be 
of  value  to  all  radio  technicians 
even  those  not  directly  interested  in 
microwaves. 

The  chapters  on  antennas  cover 
the  patterns  and  radiation  impe¬ 
dances  of  simple  antennas,  and  of 
greater  interest,  a  discussion  of  the 
directional  antennas  commonly  used 
in  microwave  work.  Included  is  an 
excellent  non-mathematical  discus- 


Microwave  Transmission 

By  J.  C.  Slater,  McGraw-Hill  Book 
Co.,  New  York,  N.  Y.  309  pages,  price 
$3.50. 

The  periodical  literature  of  micro- 
wave  transmission  has  become  quite 
extensive  during  the  past  few  years 
and  without  considerable  effort  it  is 
difficult  for  the  investigator,  par¬ 
ticularly  one  new  to  the  field,  to  sep¬ 
arate  the  significant  material  from 
the  less  important  detail.  With  the 
intensive  effort  now  going  on  in 
microwaves.  Professor  Slater’s  au¬ 
thoritative  book,  which  summarizes 
and  correlates  existing  knowledge  on 
this  new  subject,  will  be  of  consider¬ 
able  usefulness  to  a  busy  physicist, 
engineer  or  student. 

Professor  Slater’s  treatment  is  of 
intermediate  difficulty.  He  assumes, 
on  the  reader’s  part,  a  knowledge  of 
vector  analysis  and  of  the  fundamen¬ 
tals  of  electromagnetic  theory.  The 
mathematics  he  employs  is  not  dif¬ 
ficult  however  and  a  larger  than 
usual  amount  of  explanatory  text 
makes  the  treatment  unusually  clear. 
That  the  book  is  intended  for  the 
practical  man,  rather  than  the  theo¬ 
retician,  is  testified  by  the  use  of  the 
imaginary  prefix  j  of  the  engineer 
instead  of  the  theoretician’s  i.  Fur¬ 
thermore,  Dr.  Slater  employs  the 
rationalized  m.k.s.  system  of  units, 
which,  too  is  preferred  by  engineers, 
although  now  by  many  physicists  as 
well. 

The  subject  matter  treated  in¬ 
cludes:  transmission  lines  (both  the 
standard  telephone  circuit  theory 
and  the  theory  based  on  Maxwell’s 
equations  are  presented) ;  a  brief 
summary  of  pertinent  electromag¬ 
netic  theory;  wave  guides;  radiation 
from  antennas;  directional  anten¬ 
nas;  transmission  line  and  wave 
guide  couplings. 

The  presentation  of  transmission 
line  theory  is  the  only  textbook  study 
of  this  subject  from  the  radio  point 
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Radio  Data  Chart 

By  R.  T.  Beatty,  Published  by  Elec¬ 
tronic  Laboratories,  Inc.,  1  ndianajjolit, 
80  pages.  Price  $1.75. 

The  series  of  abacs  included  in  this 
volume  originally  appeared  some 
The  Wireless  World 


years  ago  in 
and,  with  some  modification,  an  ear¬ 
lier  edition  has  been  available  in 
book  form  for  a  number  of  years. 
The  present  arrangement  of  abacs 
have  been  brought  up  to  date  by  the 
deletion  of  obsolete  material,  the  in¬ 
clusion  of  some  additional  charts  not 
previously  available  in  bound  vol- 


Check  the  insulation  resistance  of  each 
piece  of  electrical  equipment  in  your 
plant  regularly  with  the  VIBROTEST  — 
prevent  breakdowns  by  correcting  in¬ 
sulation  failures  before  they  happen. 
Protection  for  this  almost  irreplaceable 
equipment  becomes  more  vital  each 
month  the  war  continues.  Write  today 
for  the  new  Engineering  Bulletin  on 
the  sturdy,  accurate,  VIBROTEST. 
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